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After the Delaware River is joined by the Lehigh River, it 
flows almost due south, but in a sinuous course for a distance of 
ten miles to a point a mile below Riegelsville, then it flows south- 
eastward a mile and five-eighths to Kintnersville. At this place, it 
makes a sharp bend and flows directly eastward to Milford on the 
New Jersey side, or Black’s Eddy on the Pennsylvania side. The 
south bank of the river rises between Kintnersville and Narrows- 
ville into a series of precipitous cliffs known as the Nockamixon 
Rocks (FIGURE 1). More accurately, if the east sheet of the 
topographic map of Bucks and Montgomery counties (No. 12, 
Pennsylvania Geological Survey, Final Report) is consulted, these 
cliffs are found to be situated between 75° 6’ and 75° 10’ west 
longitude and 40° 24’ north latitude. The boldest rocks frown 
down on three miles of the river’s bank (FIGURE 2). According 
to the Pennsylvania survey, the crest of the cliffs is 500 feet 
above the river. The cliffs form a sheer wall of rock in many 
places (FIGUKE 3), cut by ravines down which the streams tumble 
in cascades, or waterfalls. An expert mountain-climber might 
ascend the precipitous. rocks, but a less expert climber must 
clamber the ledges of rock from cascade to cascade in the severa 
ravines that seam the rocks. As the streams that descend from 
above have an extremely limited watershed, they usually run dry 
during the summer months and little pools are left in the hollows 
of the water courses, where the wild birds are accustomed to drink. 

{The BULLeTIN for November, 1909 (36: 615-650. ~/. 70-74) was issued 16 N 
1909 } 
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652 HARSHBERGER: PLANT FORMATIONS OF NOCKAMIXON Rocks 
Rogers * fifty years ago described these cliffs as follows: 
‘One stretch of precipice on the Pennsylvania side, known by 
the name of the Nockamixon Rocks is an exceedingly striking 
and picturesque range of beetling cliffs, rising sheer for 200 or 
300 feet from the brink of the river with only a narrow roadway 
between them, through a length of nearly three miles. Some of 
the views from the base of these crags are almost grand ; and the 
pictures they make with the river below are beautiful (FIGURE 2). 


FicurRE 1. North part of Bucks County, Pennsylvania, north of Tohickon Creek, 


displaying the contour lines of the rock clifis along the Delaware River, known as the 
Nockamixon Rocks. Between the 200-foot contour and canal lies the talus slope, 
between 200 feet and 400 feet, the precipices, while above 400 feet are the crest slopes 
Between Milford and Kintnersville lies the part surveyed botanically. 


Tufts of bushes and trees and climbing vines heighten by their 
green hues the rich brown tints of the rocks, to the bold faces and 
narrow ledges of which they lend a grace which no cliffs without 
vegetation ever possess. There are few more attractive drives or 
walks by the river borders of Pennsylvania than the one at the 
foot of the Nockamixon Rocks.” From the New Jersey side of 


* Rogers, Henry D. The geology of Pennsylvania 1: 48. 1858. 
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the river, these rocks suggest the well-known Palisades of the 
Hudson River, but their color and origin are different, as they are 
composed of red shale. From this distance, the cliffs seem to be 
unbroken and higher than actual measurement indicates. The 
vegetation from the opposite bank of the river appears confined to 
the talus and the upper more gradual slopes near the crest of the 
cliffs. A nearer approach confirms the distant view, but in addi- 
tion the botanist notes that every ledge, shelf, and crevice is occu- 
pied by trees, shrubs, and herbaceous plants which grow either in 
the bare rocky soil or where a poor soil has been formed by the 
disintegration of the rock masses (FIGURE 4). Viewed from the 
towpath of the canal at the base of the cliffs, the impression is that 
of a mixed deciduous forest with clumps of hemlocks, here and 
there, or a facies of the red cedar ( Juniperus virginiana) to break 
the more even crown of the broad-leaved forest trees. Back of 
the cliffs the forest has been cleared and the nearly level surface 
is devoted to the cultivation of the ordinary farm crops. Beyond 
the fields to the south rises a group of rounded hills, ranging from 
600 to 780 feet, the highest point being three quarters of a mile 
south of the edge of the rocks. <A canal and a dirt road occupy 
the shore between the lower edge of the talus and the river bank 
(FIGURE 2). The talus, which is considerable at the west end, but 
almost absent in the middle and at the east end, consists of ex- 
tremely loose broken pieces of the shale rock. It is difficult to 
climb over such material, because it constantly slides from beneath 
the feet. The mass of rock is a hard red slate, but the edges of 
the rock-shelves break off only too easily, as the climber finds out 
in attempting to ascend from shelf to shelf by his hands and knees 
(FIGURES 4and 5). Care must beexercised not to lay hold of a piece 
that breaks away from the cliff. Numerous cracks appear in the 
rocks following the natural cleavage-planes, so that the rock soil 
and talus material is extremely porous, permitting the rapid per- 
colation of the rain-water, which, when it first falls, makes the soil 
and rocks extremely slimy and slippery. Such a substratum upon 


which the characteristic plants of the locality are found growing 
is noted for its physiologic dryness, which is especially noteworthy 
in the summer, when little rain falls, and yet it is surprising what 
a large number of plants will grow and carry on their life proc- 
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esses to fruition in such an excessively dry soil. There must be 
considerable water in the rocky strata beneath, because here and 
there in the ravines in the driest summer weather, water is seen 
oozing out where the water-bearing seams are exposed. Various 
hepatic mosses, true mosses, and several other plants remain green 
in such spots, while many other plants of the drier cliff faces, 
having long since perfected their flowers and fruits, have dried up 
completely, all but their underground parts, which are reserved for 
perennation. 
GEOLOGIC CHARACTER OF THE CLIFFS 

The American New Red rocks extend across Bucks County 
into New Jersey. They are penetrated by eruptive dikes of trap 
rock which in our region form Haycock Mountain on the one hand 


and the celebrated Ringing Rocks on the other, while a crescent- 


Ficure 2. Nockamixon Rocks, Bucks County, Pa. General view of cliffs, 


canal, and Delaware Kiver, looking east. 


shaped mass just back of the edge of the cliff at the time of its 
appearance probably altered the original color and texture of the 
surrounding Mesozoic red shales. In the center of the horse- 


shoe shaped trap there is apparently a small trap hill on a higher 
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geologic horizon in the lower part of the Pottstown shales. The 
whole country hereabouts, elevated between 300 and 400 feet, is 
a table-land covered with trap rubbish and goes by the name of 
“the swamp” from the undrained condition of the soil, which is 
cold, wet, and unproductive. The whole series of New Red rocks 
comprises at least five subdivisions, beginning at the top, viz., the 
Pottstown; the Perkasie shales, 2000 feet thick; the Lansdale 
shales, 4700 feet ; the Gwynedd shales, 3500 feet ; and the Norris- 
town shales, 6100 feet in thickness. The Nockamixon Rocks con- 
sist of shales of the second subdivision, viz., the Perkasie shales. 
These shales are comparatively hard, mostly green, dark red, or 
gray in color. Fossil traces of plants and animals occurring in 
these beds and mentioned by Professor Newberry, though few and 
imperfect, would seem to show that the shales are Jurassic.* The 
land underlaid by the Perkasie shales is generally less fertile than 
that of the neighboring red shales above (Pottstown) and below 
(Lansdale). 


PLANT FORMATIONS OF THE CLIFFS 

The vegetation of the cliffs may be considered conveniently as 
it covers the talus slope, the precipitous rock faces, the sides of 
the ravines, and the crest of the escarpment. As the contour lines 
of the map will show, the upper part of the cliffs slopes away from 
the edge of the precipice until the crest is reached. The vegetation 
of the talus is a part of that characteristic of the Piedmont Region 
and it therefore belongs to the 


Deciduous Forest Formation 


The constitution of this formation on the rocks depends upon 
the historic develepment of the flora which in all probability occu- 
pied the ground when the surrounding country was covered with 
a forest similar to that which now exists farther north in the Cats- 
kill and Adirondack mountains. So that the facies, as it exists 
here along the Delaware River, is a fragment or remnant of a 
more extensive forest which exists in a climate somewhat colder 
than that of the Bucks County of to-day. The tree and associated 
vegetation of the talus slopes is as follows (FIGURES 2, 3, 4, and 5): 


* Lyman, Benjamin Smith. Report on the New Red of Bucks and Montgomery 


counties. Summary description of the geology of Pennsylvania. Final report Geo- 
logical Survey of Penna. 3: 2589-2638. 1895. 
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TALUS VEGETATION 

Facies spEcIES: Fagus americana (F. grandifolia), Acer Sac- 
charum, Betula lenta. 

DoMINANT SPECIES: 7i/ta americana, Ulmus americana, Quercus 
Prinus, Ulmus racemosa, Fraxinus americana, F. pubescens (F. 
pennsylvanica), Acer rubrum, Carpinus caroliniana, Ostrya_ vir- 
giniana, Juglans cinerea, J. nigra. 

UNCOMMON SPECIES : Acer nigrum (A. Saccharum, var. nigrum), 
Morus rubra, Celtis occidentalis, Robinia Pseudo-acacia. 

GREGARIOUS SPECIES: 7suga canadensis, Juniperus virginiana. 

species: Betula nigra, Liriodendron Tulipifera. 

VERY RARE TREES: Castanea dentata, Platanus occidentalis. 
The absence of the white oak, Quercus alba, and the almost entire 
absence of the chestnut, Castanea dentata, and the tulip tree, 
Lirtodendron Tulipifera, are noteworthy. The facies, consisting of 
beech, sugar maple, and cherry birch, suggests a similar one in 
the Catskill and Adirondack mountains, which I have denominated 
elsewhere * the beech-maple-birch facies. 

SECONDARY TREE SPECIES (underwood): The secondary species 
of the talus are those which can grow under the leafy canopy of 
the dominant trees of the forest. Such are Acer pennsylvanicum, 
Prunus americana, P. virginiana, P. serotina, Hamamelts virginiana, 
and Rhododendron maximum, which occurs in association thickets. 

SHRUBBY UNDERGROWTH (third layer = Niederwuchs): The 
species are arranged in the order of their prevalence, as follows : 
Taxus canadensis, Hydrangea arborescens, Acer spicatum, Staphylea 
trifolia, Physocarpus opulifolius, Diervilla trifida (D. Lonicera), 
Viburnum acerifolium, Cornus circinata, C. paniculata, Rubus 
odoratus, R. occidentalis, and Sambucus racemosa. The yew forms 
extensive matted growths on the rough talus slopes and is one of 
the most abundant of the plants which are found as an under- 
growth in the forest. It occurs also on the upper cliff slopes near 
the crest. Here and there along the road at the edge of the 
forest are colonies of the staghorn sumach, Rhus typhina. It is 
hardly to be included as a component of the natural vegetation of 


* Harshberger, John W. The plant formations of the Adirondack Mountains, 
Torreya 5: 187-194. 1905. ‘The plant formations of the Catskills, The Plant World 


8: 276-281. 1905. 
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the talus slope. The woody vines, or lianes, which form a part 
of the Deciduous Forest Formation may be enumerated in the 
order of their importance. 

Lianes: Ampelopis quinguefolia, Rhus radicans, Vitis Labrusca, 
V. aestivalis, V. cordifolia, V. vulpina, Celastrus scandens, Clematis 
virginiana, Menispermum canadense, Lonicera grata (L. Capri- 
folium). Some of these ascend the rock faces, others reach the 
light by climbing the forest trees. 

TREE MOssEs: The following mosses and hepatics, according to 
Lydia P. Borden, occur on the trunks and projecting roots of the 
forest trees. Near the base are found Geocalyx graveolens, Lopho- 
colea heterophylla, Dicranella heteromalla, Bryum roseum, and, else- 
where, Frullania eboracensis, Anomodon apiculatus, A. rostratus, 
and A. attemuatus. 

The forest floor is occupied by herbaceous plants which are 
commonly associated with the broad-leaved forest trees through- 
out the Piedmont Region. But it should be remarked here, that 
the numerical preponderance of certain of these herbs is to be ac- 
counted for by the peculiar habitat surroundings, as well as by 
the composition of the characteristic tree facies. 

HERBACEOUS SPECIES (fourth, or ground layer): The classifica- 
tion of the herbaceous species of the forest is a difficult matter for 
several methods might be adopted according to the viewpoint of 
the observer. The following groups are adopted to arrange the 
herbs in the formation under consideration : 

ABUNDANT FERNS: Dryopteris marginalis, Polystichum acrosti- 
choides, Adiantum pedatum. Each of these ferns forms clumps on 
the forest floor. The first two species remain green during winter, 
while Adiantum pedatum is destroyed with the first sharp frost. 

Rock FERNS: Polypodium vulgare (abundant), Cystopteris bulbi- 
fera (not common), Camptosorus rhizophyllus (frequent on rock 
faces), Asplentum Trichomanes. 

COMMON FERNS: Asfplenium ebeneum (A, platyneuron), Phegop- 
teris hexagonoptera, Dennstaedtia punctilobula, Lycopodium clava- 
tum, L. complanatum, Botrychium obliquum, B. virginianum. 

ABUNDANT HERBS: Laportea canadensis, Impatiens fulva (J. 
biflora), Polygonatum biflorum, P. giganteum (P. commutatum), 
Smilacina racemosa, Asarum canadense, Mitella diphylla, Sangui- 
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narta canadensis, Aquilegia canadensis (on the talus and on rocks), 
Geranium Robertianum, Viola canadensis, Cimicifuga racemosa. 

SECONDARY HERBS: 77rtd/ium erectum, T. cernuum, Thalictrum 
purpurascens, T. dioicum, T. polygamum, Hydrophyllum canadense, 
virginicum, Eupatorium ageratoides urticacfolium), Parietaria 
pennsylvanica, Aralia racemosa, A. trifolia, Osmorrhisa brevistylis, 
Zizia cordata, Thaspium aureum, Cryptotaenta canadensis, Viola 
striata, V. blanda, V. cucullata, V. palmata, Galium Aparine, 
G. triflorum, Helianthus decapetalus, Aster cordifolius, Cerastium 
arvense var. oblongifolium, Actaea alba. 

WINTERGREEN SPECIES: On October 23, 1908, the writer ob- 
served the following species of the talus slopes which are the most 
important elements of the wintergreen flora: Zazus canadensis, 
Asarum canadense, Geranium Robertianum (in flower), Carex platy- 
phylla, Saaifraga pennsylvanica, Dryopteris marginals, Polystichum 
acrostichoides, Polypodium vulgare, Tsuga canadensis, and Rhodo- 
dendron maximum, which the writer has shown elsewhere takes 
advantage of every mild, sunny day during the winter to manu- 
facture starch and other organic products. 

TALUS AND CLIFF ROCK MOssES: The mosses and_hepatics 
that grow on the talus and cliff rocks are: (Hepaticae), Conoceph- 
alum conicum, Marchantia polymorpha, Pellia epiphylla, Geocalyx 
graveolens, Lophocolea heterophylia, Plagiochila asplenioides, Porella 
platyphylla, Scapania nemorosa; and (Musci) Catharinea angustata, 
C. undulata, Pogonatum brevicaule, Polytrichune commune, Webera 
sessilis, Fissidens osmundioides, F. bryoides (wet and damp places), 
Ceratodon purpureus, Dicranella heteromalla, D. h. Fitzgeraldi, D. 
scoparium, Ditrichum tortile, D, pallidum, Leucobryum glaucum, 
Weisia virtdula, Funaria hygrometrica, Aulacomnium heterostichum, 
Bartramia pomiformis, Bryum argenteum, B. caespiticium, B. 
roseum, Mnium affine, M. punctatum, M. rostratum, M. sylvaticum, 
Anomodon apiculatus, A. rostratus, A. attenuatus, Thuidium deli- 
catulum, Cirriphyllum Boscu, Hylocomium proliferum, H. tri- 
gquetrum, Climacium americanum, and C. dendroides. 

The following list of additional plants arranged by families was 
furnished me by Dr. S. P. Seese, of Lansdale, Pennsylvania. 


All of them grow on the talus slopes of the Nockamixon Rocks. 
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Arisaema triphyllum, 

Dracontium, 
Medecola virginiana, 
Erythronium americanum, 
Oakesia sessilifolia, 

Uvularia perfoliata, 

Allium tricoccum, 

Liparis lilufolia (rare), 

Orchis spectabilis, 

Hlabenaria lacera, 

Cypripedium pubescens, 

Aristolochia Serpentaria, 

Claytonia virginica, 

Anemone nemorosa, 

Hepatica triloba, 

Anemonella thalictroides, 

Hydrastis canadensis (now ex- 
tinct), 

Podophyllum peltatum, 

Caulophyllum thalictroides, 

Dicentra Cucullaria, 
canadensis 
years ago), 

Corydalis glauca, 

aurea, 
Dentaria laciniata, 

diphylla, 
Arabis laevigata, 

“perfoliata (A. glabra), 
canadensis, 
Gillenta trifoliata, 
Victa americana, 
Amphicarpa monoica, 
Epilobium coloratum, 
Circaea lutetiana, 
Sanicula marilandica, 
Thaspium barbinode, 
Pyrola rotundifolia, 
Monotropa uniflora, 
Gentiana quinquefolia, 


(present 
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Obolaria virginica, 
Asclepias tuberosa, 
purpurascens, 
phytolaccoides, 
Polemontum coeruleum (P. Van 
Bruntiae), 
Cynoglossum officinale, 
Mertensia virginica, 
Myosotis palustris (M. scorpi- 
otdes), 
Lophanthus nepetoides, 
Teucrium canadense, 
Scutellaria laterifiora, 
pil osa, 
Pentstemon laevigatus var. digi- 
talis, 
Pedicularis canadensis 
Epiphegus virginiana 
Veronica virginica, 


scutellata, 
officinalis, 


“ serpyllifolia, 
peregrina, 
Triosteum perfoliatum, 
Mitchella repens, 
Galium circaesans, 
Campanula americana, 
Lobelia Spicata, 
“inflata, 
Aster oblongifolius, 
Novae-Anglhae, 
 laevis,4 
 wimineus, 
Erigeron bellidifolius (E. pulchel- 
lus), 

 philadelphicus, 
Eupatorium purpureum, 
Helianthus decapetalus, 
Solidago Spectosa, 

nemoralts. 


RAVINE VEGETATION 


The trees and shrubs which extend into the ravines are essen- 
tially broad-leaved species which form a constituent part of the 
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Deciduous Forest Formation. The composition of the vegetation 
of the ravines is somewhat different from that of the talus slope, 
indeed, the dominant trees found in the glens are so associated as 
to form a distinct facies of the formation. As the flora of the 
ravines differs somewhat in each case, it will be considered with 
reference to the particular gully in which it occurs. The most 
characteristic ravine is one which cuts back into the middle por- 
tion of the cliffs. A stream cascades over precipitous rocks 
covered with mosses and liverworts, among them J/archantia 
polymorpha. The tree vegetation is as follows : 

Facies: Zilia americana, Ulmus americana. 

DOMINANT ASSOCIATED SPECIES: Quercus Prinus, Acer Sac- 
charum, Ostrya virginiana. 

SHRUBBY UNDERGROWTH (Niederwuchs): Zarus canadensis 
(covering slopes extensively), //ydrangea arborescens, Physocarpus 
opulifolius, Rubus odoratus, Celastrus scandens. 

HERBS OF FOREST FLOOR: The soil of the ravine slopes is util- 
ized in the growth of Asarum canadense, Impatiens fulva (1. biflora), 
Chelone glabra, Solidago flexicaulis (S. latifolia), Eupatorium agera- 
toides (E. urticaefolium). 

Rock HERBS: The characteristic rock flora of these ravines 
includes Aguilegia canadensis, Campanula rotundifolia, Arabis 
lyrata, Geranium Robertianum, Heuchera americana, Cerastium 
arvense var. oblongifolium, Saxifraga pennsylvanica, Lonicera grata 
(L. Caprifolium), Agrostis scabra (A. hyemalts), Polypodium vul- 
gare, Camptosorus rhizophyllus, Celastrus scandens, Salix cordata, 
Physocarpus opulifolius. 

The most western ravine is filled with such an association of 
trees that a new facies may be said to exist. 

Facies: Acer Saccharum, Fagus americana, Tsuga canadensis. 
These trees comprise the maple-beach-hemlock facies. 

ASSOCIATED TREES: Here grow in association such dominant 
trees as Zilia americana, Betula lenta, Quercus Prinus, Morus 
rubra, and Acer rubrum. The hemlock, 7suga canadensis, is not 
sufficiently abundant to constitute a formation, but it is mixed with 
the broad-leaved trees in such proportion as to necessitate its in- 
clusion in the deciduous forest proper. Associated with these trees 
as an undergrowth are found Taxus canadensis (abundant), //ydran- 


— 
- 
“Sql 
4 
One 
hy 


HARSHBERGER : PLANT FORMATIONS OF NOCKAMIXON Rocks 661 


gea arborescens, Rhododendron maximum (in thickets), Viburnum 
acertfollum, and the Virginia creeper, Ampelopsis quinguefolta. 
SHADE HERBS: The herbs that growin the dense shade are 
Pilea pumila, Laportea canadensis, Hepatica triloba, Thalictum pur- 
purascens (T. revolutum), Mitella diphylla, Smilacina racemosa, 
Maianthemum canadense, Impatiens fulva (1. biflora), and Adiantum 
pedatum, which occupies the outcropping rock masses. As this 
ravine is ascended, the woods become drier and the hill slopes 
more gradual and the ravine vegetation fuses with that of the crest. 

The valley back of the Narrowsville Hotel is characterized by 
a stream the flat banks of which show the presence of /uglans 
cinerea, Fraxinus americana, Carpinus caroliniana, Betula lenta, 
Tilia americana, Lirtodendron Tulipifera (sparingly), and such 
shrubs as Amelanchicr canadensis, Lindera Benzoin (Benszoin aesti- 
vale), Hydrangea arborescens, and Rubus occidentalis. On the 
slopes above a small waterfall are assembled Dryofteris marginalts, 

‘olystichum acrostichoides, Asarum canadense, Aquilegia canadensis, 
Jmpatiens fulva (I. biflora), while on the steep rocks overhanging 
the stream are found the walking fern, Camptosorus rhisophyllus 
and the columbine, Agui/egia canadensts. 

In the bottom of another ravine, the forest consists of such 
trees as Acer Saccharum, Fagus americana (fF. grandifolia), Quer- 
cus coccinea, and, sparingly, Lirtodendron Tulipifera. The shrubs 
are /lamamelts virginiana, Corylus americana, Hydrangea arbor- 
escens, Rubus odoratus, Lindera Benzoin (Bensoin aestivalis), Sam- 
bucus racemosa, and Viburnum acerifolium. The yew, Taxus cana- 
densis, forms extensive masses, as elsewhere on the cliffs, while the 
marginal shield fern occurs in extensive patches. The forest floor 
is occupied by a covering of quite a few characteristic herbaceous 
plants, such as Sanguinaria canadensis, Smilacina racemosa, Art- 
saema triphyllum, Asarum virginicum, Adiantum pedatum, Botry- 
chium virginianum, and on the rocks dripping with water occur the 
moss Lurynchium hians and the liverwort Marchantia polymorpha. 
Lower down, where the stream breaks over a rock face about 15 feet 
high, the ravine narrows and the hemlock, 7suga canadensis, be- 
comes more abundant, associated with Petula lenta and Acer Sac- 
charum to form a facies (the maple-birch-hemlock facies), including 
Quercus rubra, Rhododendron maximum, Corylus americana, Hy- 
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drangea arborescens, Acer spicatum, Taxus canadensis, and the 
jewel weed, /mpatens fulva, together with the ferns, Polystichum 
acrostichoides and Polypodium vulgare, which adorn the tops of the 
projecting slate rocks. Ampelopsts quinguefolia drapes the mossy 
rocks of the ravine. The distribution of the mosses on the rocks 
is determined by the places where in midsummer the last water is 
found, in small trickling streams affording sufficient moisture to 
keep the mosses alive, while the rock-faces, where the stream, 
when full, falls over the slopes, are practically without any mossy 
covering. 

RAVINE ROCK MOsSES: The mosses and hepatics found on the 
rocks of the ravines, according to Lydia P. Borden, are: (Hepa- 
ticae) Warchantia polymorpha, Conocephalum conicum, Pellia epi- 
phylla, Metzgeria conjugata, Cephalozsia curvifolia, Lophocolea 
heterophylla, Geocalyx graveolens, Odontoschisma prostratum, Sca- 
pania nemorosa, Plagtochila porelloides, P. asplenioides, Porella 
platyphyila ; and (Musci), Catharinea undulata, Fissidens bryotdes, 
Dicranella heteromalla, Funaria hygrometrica, Aulacomnium 
palustre, Philonotis fontana (wet rocks), Bryum argenteum, B. 
roseum, B. caespiticium, Mnium sylvaticum, M. punctatum, Anomo- 
don apiculatus, A. rostratus, A, attenuatus, Thuidium deltcatulum, 
Climacium americanum, C. dendroites, Cirriphyllum Boscit, and 
Plagiothecitum denticulatum. 

In addition to the species mentioned in the above description, 
the ravine flora includes, according to Dr. S. P. Seese, of Lans- 
dale, Pennsylvania : 


Osmunda regalis, Goodyera pubescens, 

. cinnamomea, Adlumia cirrhosa (A. fungosa), 
Asplenium Filtx-foemina, Cercis canadensis, 
Dryopteris noveboracensts, Cornus alternifolia, 

spinulosa, Kalmia latifolta, 

spinulosa var, tnter- “angustifolia, 

media, Senecio obovatus,' 
simulata, Nabalus altissimus. 


Corallorhiza odontorhiza, 


SUMMIT-SLOPE AND CLIFF-CREST VEGETATION 
A-cending the hills back of the Narrowsville Hotel, the 
botanist encounters a forest which covers the slopes up to the 
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crest of the hill. Here the woods consist of such trees as Quercus 
Prinus, Q. coccinea, Q. rubra, Q. alba (rare), Fagus americana 
grandifolia), Tsuga canadensis, Acer rubrum, Betula lenta, 
Carya porcina (Hicoria gla>ra), Hamamelis virginiana, and Vibur- 
num dentatum, and in dry rocky situations a facies is formed of 
red cedar, Juniperus virginiana. The woody vines of these woods 
are Ampelopsis guinquefolia, Rhus radwans, Vitis Labrusca, and 
Celastrus scandens. Ceanothus americanus, the New Jersey tea, 


forms pure associations in open places well lighted by the sun. 


FiGuRE 3. Talus slopes, precipitous rocks, and summit slopes showing the Decidu- 
ous Forest Formation. 


Reaching the head of a large ravine, the character of the woods 


changes somewhat, merging into the cliff-crest vegetation. Promi- 
nent in this transition forest are Quercus Prinus, Castanva dentata 
(the only place where the chestnut is prominent), Quercus rubra, 
Aer Saccharum, and as secondary species, HHamamelis virginiana, 
Viburnum aerifolium, and the herb Cunila Mariana (C. erigan- 


oides). This is a'forest growth which connects the facies of the 
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talus slope with the tree growth and other vegetation, which 
typically covers the crest slopes above the precipitous rocks below. 
All along the cliffs just back of the crest slope are cultivated fields 
where the gullies cut back into the tableland, so that the crest 
flora forms a narrow fringe which is continuous with the slopes 
that gradually dip tothe precipices below. The soil of these slopes 
(FIGURES 3 and 5) is edaphically dry and the tree vegetation is con- 
ditioned largely by the character of the underlying substratum. 

Facies: The steeper slopes where the crest flora is most typ- 
ically developed are occupied by Quercus Prinus (the most abun- 
dant tree), U/mus americana, Ostrya virginiana, Acer Saccharum, 
Quercus rubra, Rhododendron maximum (on the steepest slopes). 

The rocks which jut out beyond the general crest (FIGURE 5) 
and from which the escarpment falls abruptly to the river below 
are tenanted by such trees as Quercus rubra, Q. tinctoria (Q. velu- 
tina), Q. Prinus, Ostrya virginiana, Betula lenta, Cornus florida, 
and at the extreme edge are found wind-tossed forms of the red 
cedar, /uniperus virginiana. Perhaps such vegetation should be in- 
cluded as a part of the Rock-Cliff Formation, later to be described. 
Before considering that formation it should be mentioned that 
at one point the soil of the tableland is too barren for profitable 
cultivation of agricultural crops, although the attempt was made 
years ago to till these barren fields. The abandoned fields are 
grown up to Pinus rigida and Juniperus virginiana, dotted over 
in an open formation (park-like); associated with Ceanothus ameri- 
canus and Rhus typhina, together with various weeds. 

DoMINANT TREE SPECIES: Zilia americana, Acer rubrum, Carya 
alba (Ficoria ovata), Nyssa sylvatica, Sassafras officinalis, Prunus 
serotina, Fraxinus americana, Castanea dentata (rare), Pinus 
Strobus (rare), and Populus grandidentata. 

SECONDARY UNDERGROWTH SPzciEs: The brinks of the preci- 
pices (FIGURE 3) show masses of the yew, Zaxus canadensis, to- 
gether with Diervilla trifida (D. Lonicera), Gaylusaccia frondosa, 
G. resinosa (G. baccata), Ribes rubrum, R. rotundifolium, Physo- 
carpus opulifolius, and Lonicera grata (L. Caprifolium). In addi- 
tion the crest is occupied by Amelanchier canadensis, Hamamelis 
virginiana, Staphylea trifolia, Viburnum dentatum, V. pubescens, 


and Celastrus scandens. 
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Lianes : The trees are festooned with such vines as l7ts cor- 
difolia, V. Labrusca, Clematis virginiana, Smilax rotundifolia, and 
Menispermum canadense. 

HERBACEOUS CREST SPECIES: The ground under the above- 
mentioned trees and shrubs is covered by /mpatiens fulva (J. 
biflora), Smilacina racemosa, Arisaema triphyllum, and Sedum Tele- 


FiGuRE 4. Details of Rock Cliff Plant Formation with the Deciduous Forest 
Formation to the right, covering the talus slopes. 


phium (S. purpureum), which retains its green color as late as 
November, and in addition the botanist finds the plants in the list 
below. 

CREST ROCK MOssES: According to Lydia P. Borden, the crest 
rocks are characterized by Catharinea angustata, Polytrichum com- 
mune, P. piliferum, Leucobryum glaucum, \Weisia viridula, Funaria 
hygrometrica, Bryum roseum, Mnium sylvaticum, Cirriphyllum 
Boscu, Climacium americanum, and C. dendroides. 


LisT OF ADDITIONAL CREST HERBS (furnished by Dr. S. P. Seese). 


Selaginclla rupestris, Hypoais erecta, 
Smilax herbacea, Spiranthes gracilis, 


Lilium philadelphicum, cernua, 
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Comandra umbellata, Cunila Mariana (C. origanoides), 
Polygonum tenue, Pycnanthemum lanceolatum, 
Silene stellata, Hedeoma pulegioides, 
Anemone virginiana, Monarda fistulosa, 
Arabts canadensis,  punctaia, 
Spiraea salicifolta, Gerardia flava, 
Fragaria virginiana, Melampyrum americanum, 
vesca, Sicyos angulatus, 
Apios tuberosa, Aster corymbosus (A, divari- 
Baptisia tinctoria, catus), 
Tephrosia virginiana, Aster macrophyllus, 
O-xalis violacea,  patens, 
stricta, “  cordifolius, 
Linum virginianum, “  sagittifolius, 
Polygala sanguinea, “  multiflorus, 
 verticilata, prenanthoides, 
Acalypha virginica, Lupatorium ageratoides (£. urti- 
Hypericum ellipticum, cacfolium), 
Lechea mayor (L. villosa), Helianthus divaricatis, 
‘minor, Stru:nosus, 
Viola sagittata, Hieractum canadense, 
“pubescens, paniculatum, 
 fimbriatula, scabrum, 
 scabriuscula, VEnosum, 
Cuphea viscosissima (C. petio-  Sericocarpus conyzotdes (S. aster- 
lata), otdes), 
Ipomoea Quamoclit, Solidago bicolor, 
 pandurata, cacsia, 
Pimpinella Saxifraga, “ latifolia, 
Lithospermum arvense, “rugosa. 


Trichostema dichotomum, 

The following additional species, not allocated to any of the 
various habitats previously mentioned, are characteristic of the 
dry woods, Nockamixon Rocks, according to Dr. Seese, who has 
botanized here over forty years: 


Anychia dichotoma(A. polygon- Desmodium acuminatum (D. 


odes), grandifiorum), 
Geum album CANESCENS, 
 wirgintanum, wiridifiorum, 
Agrimonia Eupatoria(A. grypo- Lespedeza procumbens, 
sepala), capitata, 
parviflora, Nuttalli, 


Desmodium nudiflorum, violacea. 
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FIGURE 5. Top Rock, Delaware Narrows, showing Deciduous Forest Formation 
of the talus slopes, the Rock-cliff Plant Formation and the xerophytic deciduous forest 
covering the almost bare tocks of the summit. 
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Rock-cliff Formation 

The escarpment is precipitous in most places along the entire 
front of the Nockamixon Rocks (FIGURES 2, 3, 4,and 5). Some of 
the cliffs rise as a sheer wall for a distance of 300 feet above the 
country road at their base. The face of the precipice is irregular 
owing to the numerous clefts, pockets and shelves, or platforms 
which are found at various elevations and in various positions and 
exposures (FIGURES 4 and 5). The pockets are formed by the 
falling of masses of rock. The shelves are flat ledges running 
along the face of the precipice (FIGURE 5). One such shelf runs 
at least two thousand feet in an upward sloping direction toward 
the west. In places, it is ten feet wide, in other places it narrows 
down to a width of one or two feet. The smaller ledges are 
occupied by grasses and other herbaceous plants, while the larger 
projecting flats accommodate various trees, shrubs, and lianes which 
climb up the vertical rock surfaces. 

VEGETATION OF LARGER ROCK SHELVES: The vegetation of the 
long shelf just mentioned consists of such trees as Ostrya virginiana, 
Celtis occidentalis, Ulmus americana, Acer Saccharum, Juniperus 
virginiana (abundant), /uglans cinerea, Quercus rubra, Prunus vir- 
giniana, Hamamelis virginiana, Tilia americana, and Prunus sero- 
tina, while the most characteristic shrub is Physocarpus opulifolius. 
Other shrubs are associated with the trees and the nine-bark, viz., 
Rubus occidentalis (in sunny exposures), Rudus odoratus, Taxus 
canadensis (in dense masses), Staphylea trifolia, Sambucus race- 
mosa, and on small rock shelves, Lonicera grata (L. Caprifolium),. 
In the shade of the trees grow clumps of Dryopterts marginalis, 
Impatiens fulva (1. biflora), Smilacina racemosa, Hepatica triloba, 
and Aguilegia canadensis. The unshaded rock exposures are 
characterized by VPentstemon hirsutus (P. pubescens), Heuchera 
americana, Achillea Millefolium, Linaria vulgaris, Verbascum 
Thapsus, Cerastium arvense var. oblongifolium, Aquilegia cana- 
densts, Geranium Robertianum, Saxifraga virginiensis, and Nepeta 
Cataria. 

West of the main outlook, the rocks present a series of easily 
descended, serially arranged shelves (FIGURE 5), each occupied by 
an association of plants. Ph/ox subulata grows in masses on the 
bare shale rock, while the broad rock shelves here are occupied 
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by Amelanchier canadensis, Rubus canadensis, R. hispidus, R. 
strigosus, Rhus typhina, Fraxinus pubescens, Populus grandidentata 
(rare), Betula lenta, Ostrya virginiana, Aster cordifolius, Baptisia 
tinctoria, and Sedum Telephium (S. purpureum). The lianes begin 
their growth on a shelf, or in a rock pocket and ascend the cliffs, 
as if directed on a trellis. Such are Ampelopsis quinguefolia, Vitis 
cordifolia, and Rhus radicans. Near the top of the cliffs on some 
shelves (FIGURE 5) sheltered by the overhanging rocks and asso- 
ciated with Campanula rotundifolia, Anemone pennsylvanica, Chelone 
glabra, Steironema ciliatum, Salix cordata, Physocarpus opultfolius, 
Maianthemum canadense, Polypodium vulgare, and Geranium 
Robertianum, grows the most unique plant of the Nockamixon 
Rocks, viz., Sedum Rhodtola (S. roseum). This plant, which 
grows on the bare shale rock, is anchored by thick, succulent, 
coral-like, branching rhizomes, which give rise in summer to the 
grayish green leaves and small yellowish green flowers. Each 
season the leaves fall from the plant, and the bare rhizomes, with 
the additional annual growth, perennate until the next growing 
season. The writer measured one plant with a rhizome six 
inches long and with roots that penetrated the rock crevices over 
two feet. This plant is perhaps most abundant beneath the shelv- 
ing rocks at the head of one of the ravines, which is kept cool by 
the currents of air which strike the rocks in such a direction as to 
be deflected into the rocky amphitheater at the head of the glen, 
where the roseroot grows so abundantly. On several hot days 
last summer, the temperature was perceptibly lower in the shadow 
of the beetling cliffs, fanned by the breezes, which blew into the 
glen from the north. In all probability, Sedum Rhodiola (S. 
roseum) is a relict of the time when the climate was much colder 
than now —a time characterized by the retreat of the glacial ice 
sheets that covered the headwaters of the Delaware River. The 
present distribution of the plant supports this view, because it 
occurs in Greenland and Labrador, on the high alpine peaks from 
Alberta and Alaska to Colorado and California (altitude 9,000- 
14,000 feet), also along the coast to rocky islands and cliffs in 
eastern Maine * and locally at Chittenango Falls, New York, on the 
high cliff off Port Jervis, Wayne County, Pennsylvania, and the 


* Cushman, Joseph A. Some interesting Maine plants. Rhodora 11:12. 1909. 
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Nockamixon Rocks, Pennsylvania. Its preservation on the Nock- 
amixon cliffs is probably due to two factors, viz., the coolness of 
the habitat under the rocks at the head of the glen with a northern 
exposure and the isolation or inaccessibility of the shelves upon 
which the plant grows. 

VEGETATION OF THE SMALLER ROCK SHELVES: The vegetation 
of the smaller rock shelves varies (FIGURE 4). One shelf is occu- 
pied by Cerastium arvense var. oblongifolium, another by Geranium 
Robertianum, another is fringed with a grass, Muhlenbergia tenut- 
flora (M. Willdenowit). Still other shelves are characterized by 
Poa debilis, Oryzopsts melanocarpa (O. racemosa), Anemone virgin- 
tana, Potentilla canadensis, Heuchera americana, Saxifraga virgin- 
tensis, Galium boreale, Solidago caesia, while Physocarpus opuli- 
folius and Juniperus virginiana are found occasionally on the cliff 
face in rock pockets. * 

PLANTS OF THE CREVICES AND ROCK POCKETS: The character- 
istic plants of the rock crevices and smallest rock depressions 
(FIGURE 4), apparently growing out of the precipice itself, are: 
Dryopteris marginalis, Asplenium Trichomanes, Polypodium vulgare, 
Cystopteris fragilis, Woodsia ilvensis, W. obtusa, Aquilegia cana- 
densis, Cerastium arvense var. oblongifolium, Arabis lyrata, A. 
laewngata, Geranium Robertianum, Heuchera americana, Verbascum 
Thapsus, and Campanala rotundifolia. The species seize every 
vantage ground and it is surprising to find how their roots can pen- 
etrate and hold fast to a narrow crack, or fissure, in the face ot 
the smooth rock faces. 


WEED VEGETATION 

NATIVE MIGRANTS: The native plants which have left their 
original habitats and have spread along the roadside form an ele- 
«ment of the vegetation which illustrates what species have adapted 
‘themselves to the new environmental conditions. The species of 
composite plants owe their spread to the light fruits which are 
wind-distributed. 

* The writer wishes to state with reference to the identification of the plants men- 
tioned in this and other of his phyto-geographic papers that the following plan is pur- 
sued. If he feels no doubt as to the identity of the plant, it is noted in the field note- 
book ; if he is in doubt, a specimen is collected, tagged, and identified at field head- 


quarters by means of some manual - and, if unable after such study to name the plant, a 
specimen is dried for more careful study with herbarium material at hand. 
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Cystopteris fragilis, Castilleja coccinea, 
Tradescantia virginiana, Nepeta Glechoma (N. hederacea), 
Commelina nudiflora (C. com- Leonurus Cardtaca, 


munis), Lamium maculatum, 
Euphorbia maculata, Aster multiflorus, 
Preslit, dumosus, 
" hirsuta, Eclipta alba, 


Crotalaria sagittalis, 
Cassia marilandica, 
 Chamaecrista, 


Helenium autumnale, 
Mikania scandens, 
Solidago lanceolata (S. gramint- 


 nictitans, folia), 
Lysimachia quadrifola, 
Nummutaria, 


INVADING WEED SPECIES: The original formations have been 
disturbed but little by the invasion of weed species, because the 
original vegetation has remained in possession of the rocks and 
talus slopes and, therefore, the formations are closed ones in the 
phytogeographic sense. The following species of foreign intro- 
duction are elements which might strongly alter the existing for- 
mations, if not held in check by the native vegetation. However, 
it is important to recognize this element and enumerate the species 
belonging to it. The species in small capitals were introduced 
by the early Pennsylvania German settlers, who cultivated them. 
Urtica dioica, 
Humutus Luputus 
Rumex crispus, 

obtusifolius, 
Acetosella, 
Polygonum orientale, 
Persicaria, 


Cerastium vulgatum, 
Portulaca oleracea, 
Ranunculus bulbosus, 
Helleborus niger (escaped), 
Sisymbrium officinale, 
Brassica nigra, 


Capsella Bursa-pastoris, 


FAGOPYRUM ESCULENTUM, 
Chenopodium album, 

Botrys, 
Amaranthus retroflexus, 
Phytolacca decandra, 
Mollugo verticillata, 
Dianthus Armeria, 


BARBATUS (established 


for years), 
Saponaria officinalis, 


Lychnis vespertina (L. alba), 


Agrostemma Githago, 
Stellaria media, 


Lepidium campestre, 
Potentilla norvegica, 
Trifolium arvense, 


PRATENSE, 

REPENS, 

procumbens, 
agrarium, 

INCARNATUM, 


Mellotus alba, 

officinalts, 
Medicago sativa, 
LINUM USITATISSIMUM, 
Malva rotundifolia, 
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Matva sylvestris, 
Sida spinosa, 
Hrbiscus Trionum, 
Abutilon Avicennae (A. Theo- 
phrasti), 
Hypericum perforatum, 
Daucus Carota, 
PASTINACA SATIVA, 
FOENICULUM OFFICINALE, 
Echium vulgare, 
Brunella vulgaris, 
Lamium amplexicaule, 
an maculatum, 
Nepeta Cataria, 
Glechoma (N. hederacea), 
MENTHA ROTUNDIFOLIA, 
viridis (M. spicata), 
piperita, 
Verbena urticifolia, 
hastata, 


Solanum Dulcamara, 
Datura Stramonium, 
Convolvulus arvensis, 
Plantago lanceolata, 
falerianella olitoria(V. Locusta), 
Dipsacus sylvestris, 
Achillea Millefolium, 
Anthemis Cotuda, 
arvensis, 
Arctium Lappa, 
ARTEMISIA ABSINTHIUM (pretty 
well established), 
Cirsium lanceolatum, 
arvense, 
Chrysanthemum Leucanthemum, 
Parthenium 
(established), 
Galinsoga parvitiora, 
TANACETUM VULGARE, 
Taraxacum officinale.* 


HISTORIC SKETCH 
The Nockamixon Rocks have been visited by a number of 
local botanists, who have spent a day or two in the study of 
its interesting flora. Nothing has been published on this flora 


except a short note by E. Newlin Williams, entitled ‘ Botan- 
izing in the Delaware Narrows’”’ which appeared in Meehan’s 
Monthly, March, 1897, pages 43 and 44. The flora of the Rocks 
was first carefully studied by Professor Thomas C. Porter of 
Lafayette College, Easton, Pa. He was followed by Professor J. 
T. Rothrock, Dr. S. P. Seese, Dr. J. Bernard Brinton, Mr. Steward- 
son Brown, Dr. C. D. Fretz, who notes some of the Nockamixon 
plants in his “ Flora of Bucks County,” and by Dr. N. L. Britton. 
The Torrey Botanical Club and the Philadelphia Botanical Club 
made a joint excursion to the place on May 30, 1893, under the 
leadership of Professor Thomas C. Porter. The Botanical Society 
of Pennsylvania botanized here on Decoration Day, May 30, 1908, 
under the guidance of Dr. Samuel P. Seese of Lansdale, Pa. 
The writer has made three successive trips to the Narrows, viz., 
on May, 30, 1908, June 30, 1908 and October 23, 1908, several 


*Dr. S. P. Seese, of Lansdale, Pennsylvania, is authority for this list. 
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days being spent during June and early July in the collection of 
plants and in a study of the flora. Collections of Nockamixon 
plants repose in the herbaria of Lafayette College, Easton, Penn- 
sylvania, of the Academy of Natural Sciences of Philadelphia, of 
the New York Botanical Garden, and of the University of Penn- 
sylvania. 
UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA, PA, 
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Studies on the Rocky Mountain flora — XX 
Per AXEL RYDBERG 


Phacelia nervosa sp. nov. 

Phacelia alpina Rydb. Fl. Colo. 283, in part, as to the Colo- 
rado specimens. 1906. 

Perennial, with a short rootstock ; stems decumbent at the 
base, 1-3 dm. high, more or less hirsute and with short grayish 
hairs intermixed ; lower leaves with petioles 2-7 cm. long, simple 
or with a pair of smaller lobes on the petioles ; blades lanceolate, 
2-5 cm. long, acute, hirsute on both sides, veins rather strong 
beneath ; upper leaves subsessile ; inflorescence soon open ; the 
racemes peduncled, in fruit 4-9 cm. long ; calyx more or less 
tinged with purple, about as long as the corolla; sepals narrowly 
linear, acute, hirsute, with a strong midrib ; corolla white or nearly 
so, pubescent, about 5 mm. long ; filaments about twice as long as 
the corolla, slightly bearded at the base with short hairs ; seeds 
lance-ovoid, 2.5 mm. long, brown, faveolate. 

This was mistaken for Phacelia alpina, which it resembles in 
habit, but it differs in the longer andjmore open racemes, the longer 
calyx-lobes, which about equal the corolla and have a strong 
midrib, in the almost glabrous filaments, in the whitish instead of 
lilac corolla, and in the more acute seeds. It grows on high 
mountains at an altitude of 3000 m. or more. 

Cotorapo: Silver Plume, Aug. 24, 1895, P. A. Rydberg 
(type, in herb. N. Y. Bot. Gard.) ; same locality and date, C. Z. 
Shear 3253, Mt. Harvard, Aug. 17, 1896, C. L. Shear 3790; 
1896, /. £. Clements 4o8 ; near Ironton, San Juan County, July, 
1899, C. C. Curtiss. 


Phacelia Burkei sp. nov. 


Perennial, with a taproot; stems 2-3 dm. high, canescent ; 
basal leaves 3-10 cm. long, petioled ; blades lanceolate, entire, 
strongly veined, densely white-canescent on both sides; inflores- 
cence branched, open; racemes elongated, 2-8 cm. long; calyx 
canescent and hispid-ciliate ; lobes narrowly linear, obtuse, two 
thirds as long as the corolla, with a rather strong midvein ; corolla 
pubescent, white, 4-5 mm. long ; stamens about twice as long as 
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the corolla, villous-bearded; seeds 4, dark chestnut-brown, 2 
mm. long, puberulent, ellipsoid, strongly but finely faveolate. 
This resembles ?. /eucophyl/a Torrey in general habit, but differs 
in the narrow and more strongly ribbed calyx-lobes, the smaller 
and white corolla, and the more finely faveolate seeds. 
Ipano: Snake Country, Burke (type, in herb. Columbia Univ.). 
WASHINGTON: Collector not given. 


Phacelia leptosepala sp. nov. 


Perennial, with a taproot and a more or less cespitose root- 
stock ; stems ascending, hirsute, 1-3 dm. high; leaves usually 
simple, hirsute on both sides, 5-10 cm. long, oblanceolate or ellip- 
tic; the lower ones petioled; inflorescence with several short 
branches ; calyx hirsute ; lobes narrowly linear, hirsute, nearly as 
long as the corolla, acute ; corolla white, glabrous or nearly so, 5 
mm. long ; filaments about twice as long, sparingly villous-bearded. 

This species is probably most nearly related to Phacelia nemo- 
ralis Greene, but differs in the low, slender, ascending stems, the 
cespitose habit, the longer and narrower, acute sepals, and the less 
bearded stamens. It somewhat resembles 7. a/pina in habit, but 
differs in the narrow calyx-lobes almost equaling the white corolla 
and in the hirsute pubescence, which consists only of coarse hairs. 

British CotumBiA: Vermilion Lake, Aug. 5, 1905, Aatth M. 
Farr 1013 (type, in herb. N. Y. Bot. Gard.) ; Avalanche debris 
above Lardo, Selkirk Mountains, June 16, 1905, Shaw 695. 

Montana: Mount MacDougal, 1901, Umbach 139; Sperry 
Glacier, 1903, Umbach 826. 


Lappula leucotricha sp. nov. 


Annual ; stem 2-4 dm. high, slender, branched above, densely 
pilose, especially below, with long white hairs; basal leaves ob- 
lanceolate, 2-4 cm. long, softly pilose on both sides ; stem-leaves 
linear or oblong, numerous; bracts linear-lanceolate ; sepals linear, 
2.5-3 mm. long, in fruit 4-5 mm.; corolla white, 3-2.5 mm. 
long, 3 mm. broad ; fruit erect, about 5 mm. wide; nutlets about 
2.5 mm. long, light, almost straw-colored ; marginal prickles in 
one row, not united into a disk, but broadened below and flat, 
scarcely grooved ; back strongly muricate. 

This species is related to Lappula occidentalis (S. Wats.) Greene, 
but differs in the soft white spreading pubescence, the white 
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flowers, the smaller fruit with broader, flattened prickles. In Z. 
occidentalis the prickles are only slightly broadened below, not 
flattened, and strongly grooved on the inside. 

Ar1zona: Tucson, Apr. 20, 1894, Zoumey (type, in herb. N. 
Y. Bot. Gard.) ; vicinity of Flagstaff, June 16, 1898, MacDougal 
722, Clifton, Apr., 1881, Rusby 287. 

Uran: St. George, 1877, Palmer 359. 


Eremocarya muricata sp. nov. 


Annual; stem slender, branched throughout with ascending 
branches, strigose ; leaves linear, 2-5 mm. long, hispidulous, the 
hairs with pustulate bases ; racemes short and dense, usually less 
than 1 cm. long; bracts oblong, 1-2 mm. long; sepals linear, 
obtuse, 1.5 mm. long, hispidulous on the margins and midvein ; 
corolla white, 1 mm. long; limb scarcely 0.5 mm. wide; nutlets 
lanceolate in outline, long-acuminate, dull, finely muricate. 


This species is somewhat intermediate between /:remocarya 
micrantha and E. lepida. It resembles the former most in habit, 
but differs in the more ascending branches, the shorter leaves, 
and especially in the narrower, muriculate and dull, instead of 
smooth and shining, nutlets. The latter resemble much those of 
E. lepida, but are narrower and more tapering upwards. £. lepida 
has much broader leaves and larger flowers. 

Uran: Southern Utah, 1874, Parry 764 (type, in herb. Co- 
lumbia Univ.). 

Arizona: Near Camp Lowell, Apr. 13, 1881, Pringle; Pres- 
cott, 1883, Rusby 745; Tucson Mountains, Apr. 12, 1903, Zhorn- 
ber; Plains of Tucson, Apr., 1881, Lemmon 203 ; Mesa, near 
Tucson, May 14, 1883, Pringle; Apr. 25, 1906, Shear 4235; 
Tucson, Apr. 3, 1894, Zoumey. 


Greeneocharis circumscissa (H. & A.) Rydb. comb. nov. 

Lithospermum(?) circumscissum H, & A. Bot. Beech. 370. 
1840. 

Piptocalyx circumscissus Torr.; S. Wats. Bot. King’s Exp. 
240. 1871. 

Eritrichium circumscissum A, Gray, Proc. Am. Acad. 10: 58. 
1874. 

Arynitskia circumscissa A, Gray, Proc. Am. Acad. 20: 275. 
1885. 
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Wheelerella circumscisssa Grant, Bull. So. Calif. Acad. Sci. 5: 
28. 1906. 

Piptocalyx Torr. of 1871 is antedated by Piptocalyx Oliver of 
1870 and therefore Greeneocharis Girke & Harms was proposed 
instead of the former in the appendix to the Register of the Engler 
& Prantl, Natiirlichen Pflanzenfamilien.* This name was prop- 
erly published, although no binomials were used. There was 
therefore no need of substituting another generic name IV/iee/ere/la 
as was done by Grant. The fact that the etymology is not as 
good as it might be does not at all invalidate Greencocharis. Re- 
luctantly the writer is forced to add another binomial to the 
already too many names of this plant. 


Oreocarya spicata sp. nov. 

Perennial, with a taproot; stem solitary and simple, virgate, 
hispid throughout; basal leaves numerous, spatulate, 2-5 cm. 
long, hispid on both sides ; the hairs usually with pustulate bases ; 
stem-leaves linear-oblanceolate or linear, 4—9 cm. long, those of 
the inflorescence many times longer than the short flower clusters ; 
inflorescence elongated, spike-like ; calyx hispid, 4-5 mm. long, 
lobes oblong-lanceolate, obtuse; corolla 6 mm. long, 4 mm. 
broad; nutlets 4 mm. long, ovate in outline, scarcely keeled on 
the back, white and shining, smooth on the back, margins merely 
acute. 

This species is closely related to Oreocarya virgata, from which 
it differs in the light-colored, smooth rutlets, the smaller corolla- 
limbs, shorter and broader basal leaves. The nutlets in O. virga/a 
are more acuminate, brown or brownish gray, with a more dis- 
tinct ridge on the back, more or less transversely rugose and 
tubercled on the back, and with sharper margins. 

CoLorapo: Artist’s Glen, Aug. 1, 1901, Clements 102 (type, 
in herb. N. Y. Bot. Gard.); North Cheyenne Cafion, July 14, 
1896, Ernst A. Bessey ; ‘‘ Colorado,” G. W. /Tulse. 


Cryptanthe leptophylla sp. nov. 


Annual; stem simple, slender, erect, strigose throughout, 1.5-3 
dm. high; leaves narrowly linear, 1-3 cm. long, 0.5-1.5 mm. 
broad, strigose ; inflorescence cymose, short, at the end of the 
stem, and on a few small branches ; calyx-lobes linear-filiform, 


* Gesamtregister 462. 1899. 
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3-4 mm. long, in fruit 8-10 mm. long, white-silky with long 
spreading hairs; corolla minute, shorter than the calyx ; limb hardly 
0.5 mm. wide ; nutlets 3 mm. long, narrowly lanceolate, long-acu- 
minate, strongly muricate ; groove closed, 2-forked at the base. 

The type sheet of this species was determined by Dr. Watson 
as Evitrichium barbigerum. It is abundantly distinct from Cry/- 
, fanthe barbigera, however, the main distinctions being the narrow 
strigose leaves, the strigose instead of hirsute or hispid stem, the 
minute corollas, and the narrower and differently shaped nutlets. 

Uran: St. George, 1877, £. Palmer 350 (type, in herb. Colum- 
bia Univ.). 

Cryptanthe confusa sp. nov. 


Cryptanthe affinis Rydb. Mem. N. Y. Bot. Gard. 1: 330, in 
part. 1900. 

Annual ; stem rather stout, hispid, branched ; leaves oblong or 
oblong-oblanceolate, 2-5 cm. long, 3-8 mm. wide, coarsely hirsute ; 
spikes at first very short, subcapitate, in age 4—5 cm. long; calyx- 
lobes 2 mm. long, lance-subulate, hispid, in fruit 3-4 mm. long; 
corolla about 3 mm. long; limb scarcely | mm. wide; nutlets 
ovate, 2 mm. long, light-colored, smooth, shining, thin-walled, 
attached by the lower half or two thirds ; groove closed and simple 
to the base. 


This species is related to Cryptanthe affinis and C. leiocarpa, 
but differs from both in the broader leaves. The nutlets are most 
like those of the former but the attachment extends somewhat 
higher. 

WyominGc: Upper Madison Cafion, Yellowstone Park, Aug. 3, 
1897, Rydberg & Bessey 4884 (type, in herb. N. Y. Bot. Gard.). 

Ipano: Beaver Canon, June 27, 1895, Aydberg ; Latah 
County, July 6, 1894, Piper rQgo. 

Uran: Central Utah, 1875, Parry 67 (?). 


Cryptanthe grandiflora sp. nov. 


Annual ; stem branched, 2-4 dm. high, hirsute with white 
hairs ; leaves broadly linear, lanceolate, or oblong, 3—5 cm. long, 
5-10 mm. wide, hirsute, the hairs with pustulate bases ; spikes 
lax, in fruit often 1 dm. long; calyx-lobes 3 mm. long, in fruit 5 
mm., very hispid ; corolla white, 4-5 mm. long; limb 5-6 mm. 
wide ; nutlets ovate, 2.5 mm. long, shining, smooth, rather thin- 
walled ; groove narrow, 2-forked at the base. 
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This species has been variously named Cryftanthe leiocarpa, 
C. ambigua, and C. Torrevana. It differs from the first in the 
2-forked groove, from the second in the smooth nutlets, and from 
all in the large corolla. It is most related to C. Zorrevana, 
having somewhat similar nutlets, but is easily distinguished from 
it by the large flowers and broad leaves. It may be the same as 
the large-flowered form of C. Zorrevana calycosa referred to by 


* 


Piper ; * but it does not have the elongated calyx-lobes of that 
species and has three to four times as broad corolla. 

Ipano: Valley of Clearwater River, April 23, 1892, Sandberg, 
MacDougal & Heller ro (type, in herb. N. Y. Bot. Gard.) ; about 
Lewiston, April 30, 1896, A. A. & £. Gertrude Heller 2998. 

WASHINGTON : Wawawai, May, 1897, Elmer 775 ; near Monte- 
sano, June 10, 1898, A. A. & FE. Gertrude Heller 3924. 


Mertensia pallida sp. nov. 

Perennial, with a thick rootstock ; stem glabrous, very pale, 
5-8 dm. high, leafy ; lower leaves oblanceolate, the upper narrowly 
lanceolate, 5-8 cm. long, glabrous or minutely muriculate, ciliolate 
on the margins, pale ; inflorescence narrowly paniculate ; pedicels 
usually strigulose or sometimes the hairs represented only by the 
somewhat pustulate bases ; calyx-lobes oblong, about 1 mm. long, 
obtuse, ciliate on the margin; corolla about 1 cm. long, the tube 
about equaling the limb ; filaments about 1 mm. long, dilated and 
at the apex broader than the anthers, which are about 2 mm. 
long. 

This is related to Mertensia ciliata but differs in the paler nar- 
rower leaves, the smaller corolla, and the usually strigulose 
pedicels. 

Montana: Lima, June 28, 1895, Ayvdberg 2777 (type, in herb. 
N. Y. Bot. Gard.); June 30, 1895, Shear 3395, Spanish Basin, 
July 11, 1896, -lodman 7517. 


Mertensia Leonardi sp. nov. 


Perennial, with thick rootstock ; stem erect, glabrous, pale, 
5-10 dm. high, leafy ; leaves thin, glabrous and smooth beneath, 
more or less pustulate-muricate above, and ciliolate on the margins ; 
the lower short-petioled ; blades oblanceolate, 4-7 cm. long ; the 
upper sessile, lanceolate or ovate, 5-15 cm. long; inflorescence 
much branched ; pedicels sparingly pustulate ; calyx-lobes lanceo- 


* Contr. U. S. Nat. Herb. 11: 484. 1906. 
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late, 4 mm. long, twice as long as the calyx-tube, ciliolate on the 
margins ; corolla-tube 6-7 mm. long; limb 8-10 mm. long, 7-8 
mm. wide. 


This is related to J/ertensia aritzonica, M. intermedia, and JT. 
stenoloba. From the former it differs in the long calyx-lobes and 
the short calyx-tube and from the latter two in the long and 
ample limb of the corolla. It is a larger plant than any of the 
three and often reaches a height of 1 m. 

Uran: Mill Creek Cafion, July 31, 1884, / -. Leonard (type, 
in herb. N. Y. Bot. Gard.). 


Mertensia humilis sp. nov. 

Perennial, with a woody tap-root and cespitose caudex ; stem 
1-2 dm. high, ascending or decumbent, giabrous; basal leaves 
petioled, 3-8 cm. long; blades thick, elliptic to ovate, glabrous 
beneath, pustulate-muricate above, ciliolate on the margins, stem- 
leaves sessile, elliptic or ovate, rarely oblong, 2-4 cm. long ; 
pedicels with scattered large pustules ; calyx-lobes lanceolate, 2-3 
mm. long, hispid-ciliolate on the margins ; corolla 7-8 mm. long; 
tube slightly shorter than the limb; stamens inserted in the tube 
of the corolla; filaments short and narrow. 

The specimens referred to this species were all named Jer- 
tensia alpina by the collectors. A few years ago the present 
writer regarded them as representing the typical J/. a/pina and 
redescribed the true .J/. a/pina (Torr.} Don under the name J/ 
obtusiloba, A reéxamination of James’s plant (type of JZ. a/pina) 
has convinced me of the identity of J/7. alpina and MM. obtusiloba. 
M. humilis combines the corolla and stamens of .J/. a/pina with the 
leaf-surface, pedicels, and calyx of J/ /anceolata. In habit it is 
intermediate between the two. 

Wyominc : Sand Creek, Albany Co., June 2, 1goo, A. Ne/son 
7043, (type, in herb. N. Y. Bot. Gard.); Laramie Hills, May 16, 
1894, A. Nelson 33; May 14, 1900, -. .Velson 184. 


Scutellaria veronicifolia sp. nov. 


Perennial, with creeping rootstock ; stem 2-4 dm. high, finely 
puberulent, more or less purplish ; leaves below the inflorescence 
ovate, obtuse, coarsely crenate, 1-4 cm. long, minutely puberulent 
or glabrate, short-petioled ; those of the inflorescence and branches 


oblong and entire or nearly so; pedicels 3-5 mm. long; calyx 
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finely pubescent, 6 mm. long; corolla 25-30 cm. long, its tube 
rather abruptly widening, 7-8 mm. broad at the throat. 

This species is related to Scute/laria angustifolia and S. antir- 
rhinoides, but differs from both in the broader corolla-tube. From 
the former it differs also in the broader and usually toothed stem- 
leaves and from the latter in the large flowers. 

Ipano: Sandberg, MacDougal, & Heller 115 (type, in herb. 
N. Y. Bot. Gard.). 

CALIFORNIA: Mokelumne Hill, 1853-4, /zge/ow (Whipple 
Exp.); 1846, Fremont 


Stachys asperrima sp. nov. 


Perennial, with a rootstock ; stem stout, 4-6 dm. high, coarsely 
hispid on the angles with spreading or reflexed hairs; leaves 
nearly sessile, oblong, elliptic, or oblong-lanceolate, 5-8 cm. long, 
truncate or rounded at the base, coarsely crenate, hispid above, 
hispid on the veins and also puberulent beneath; spike 1-2 dm. 
long ; calyx densely hispid and somewhat glandular ; lobes lance- 
subulate, spinulose-tipped ; corolla purplish, 10-12 mm. long, 
puberulent, and more or less hirsute on the lips outside. 

This species belongs to the S/achys palustris group, but little 
resembles that species in general habit. In leaf-form, pubes- 
cence, and general habit, it reminds one of S. arenicola Britton, 
but the leaves are crenate instead of serrate and the pubescence is 
coarser. It resembles also S. r7vu/aris Heller, but the pubescence 
is coarser and the calyx-lobes are lance-subulate instead of 
lanceolate. 

Uran: Towards Jordan City, July 7, 1884, / £. Leonard 138 
(type, in herb. N. Y. Bot. Gard.). 


Stachys Leibergii sp. nov. 


Perennial, with a horizontal rootstock; stem 3-6 dm. high, 
sharply angled, glabrous below, softly hirsute above ; leaves ses- 
sile, lanceolate, acute, 4-8 cm. long, crenate-dentate, pubescent 
on both sides with short appressed hairs or in age glabrate ; bracts 
lanceolate, mostly entire, often purplish-tinged ; calyx softly pu- 
bescent, often purplish; tube obpyramidal, about 4 mm. long ; 
lobes lanceolate, gradually setose-acuminate, almost as long as 
the tube; corolla about 12 mm. long, rose-colored, glabrous. 


This species is related to Stachys palustris and S. scopulorum. 
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From the former it differs in the more gradually acuminate and 
almost erect calyx-teeth, and from the latter in the short appressed 
pubescence of the leaves, and .the usually glabrous lower part of 
the stem. 

Ipauno: Low meadow, Blue Creek, alt. 700 m., Coeur d’ Alene 
Mountains, July 20, 1895, John B. Leiberg 1328 (type, in VU. S. 
Nat. Herb. xo. 250,811); Valley of Coeur d’Alene River, Koo- 
tenai Co., July 13, 1892, Sandberg, MacDougal, & Heller 639, in 
part. 


Stachys ampla sp. nov. 


Perennial, with a rootstock ; stem 5-7 dm. high, softly hirsute 
and more or less viscid, especially above ; leaves ovate to lance- 
olate, 5-10 cm. long, sessile or nearly so, rounded or subcordate 
at the base, acute at the apex crenate-serrate, softly pubescent on 
both sides and more or less glandular-granuliferous ; spike inter- 
rupted, very leafy ; calyx soft-pubescent and glandular, about 9 
mm. long ; lobes lance-subulate, spinulose-tipped ; corolla rose- 
colored or pink, about 15 mm. long, somewhat puberulent without ; 
lower lip very broad ; lateral lobes half as broad and three fourths 
as long as the middle one. 

This species is related to S. scopulorum and S. teucriformis 
but differs from both in the larger corolla, the broader lower lip, 
and the unusually large lateral lobes of the lip. 


SoutH Dakora: Custer, Black Hills, Aug. 20, 1892, Rydberg 
1208 (type, in herb. N. Y. Bot. Gard.). 


Audibertiella argentea sp. nov. 


A low shrub; branches cinereous-puberulent ; leaves petioled, 
1-2 cm. long; blades rounded, obovate-spatulate, rounded or 
retuse at the apex, scurfy-cinereous, at first silvery white ; bracts 
broadly obovate, about 1 cm. long, membranous, strongly veined, 
puberulent and ciliate ; corolla blue, about 1 cm. long ; lower lip 
only slightly longer than the upper one, its lobes short and 
rounded ; longer filaments about 12 mm. long, anther-bearing 
connective 2.5—3 mm. long, sterile connective lacking. 

Dr. E. L. Greene * separated Audibertia polystachya Benth. from 
the rest of the genus, as understood by Bentham and Gray, and 
proposed the name Ramona for this species. The other species he 
reduced to Sa/via. Briquet, ignorant of Greene’s work, discov- 


* Pittonia 2: 235. 
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ered (as Greene had done) that Audidertia could not hold for this 
genus, as the name had been applied two years earlier toa section 
of Mentha, proposed the name Audibertiél/a,* and renamed all 
the known species under this genus. Later he discovered that 
Greene had proposed the name Ramona for one of the species. 
He, however, did not agree with Greene that the genus, with that 
species excepted, should be merged in Sa/via. He therefore 
restored the genus as understood by Bentham and Gray, adopted 
Greene’s name, and renamed the species under Ramona. The 
writer agrees with Greene in keeping Ramona as a distinct genus 
for Audibertia polystachya, but agrees with Briquet that none of 
the species should be merged into Sa/zia. It is therefore neces- 
sary to restore dudibertiella Briq. As this name was a substitute 
for the invalid Audibertia, the type species of the latter becomes 
the type of the former. The type is therefore Audibertia incana 
Benth. The type of Ramona was Audibertia polystachya, Audt- 
bertia grandiflora may represent a third genus. 

The present species is a close relative to A. imcana and has 
been confused with it. It differs in the broad rounded obovate- 
spatulate leaves, the smaller flowers and the comparatively shorter 
lower lip of the corolla. In A. évcana the leaves are oblong-spatu- 
late, often 3-4 cm. long, the corolla almost 1.5 cm. long, and its 
lower lip about half longer than the upper one. A. ¢acana ranges 
from Washington to Idaho and Oregon. The range of A. argentea 
is much more southerly. 

Arizona: Mokia Pass, 1877, Palmer 395 (type, in herb. Colum- 
bia Univ.); 1876, Palmer 358. 

Uran: St. George, 1874, Parry 159; 1872, Bishop. 

NeEvADA: Monitor Valley, 1868, S. Watson 829; Kernan, 
Meadow Valley Wash, April 29, 1902, Goodding 655; Palisade, 
June 14, 1882, MW. £. Jones 4035; Miller Mountain, 1883, Shockley ; 
Charleston Mountain, 1898, Purpus 6072. 

CALIFORNIA: Surprise Cafion, Panamint Mountains, Coville & 
Funston 601 ; Panamint Cafion, May 4, 1897, AZ. £. Jones ; Provi- 
dence Mountains, May, 1902, Arandegee ; Mojave Desert, May 
30, 1901, Parish 4935. 


* Bull. Herb. Boiss. 2 : 73. 
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Hedeoma longiflora sp. nov. 
Perennial, with a slender taproot ; stems branched at the base, 
decumbent or ascending, finely puberulent ; leaves spreading, linear- 


lanceolate, lanceolate or oblong, 1-2 cm. long, grayish-puberulent, 


subsessile ; calyx 7-8 mm. long, strongly ribbed, puberulent, some- 
what saccate below ; teeth subulate, the lower 2 mm., the upper 1 


mm. long; corolla about 12 mm. long, puberulent, with an ample 
limb. 


This has been confused with Hedeoma Drummondi, but differs 
in the broader leaves, which are divergent, and in the calyx, which 
is distinctly saccate. H/. Drummondi differs from the related 
species in the narrow, ascending or suberect leaves and the narrow 
calyx, scarcely at all saccate. H. /ongiffora has the long corolla of 
Drummondii and is distinguished thereby from //. sancta, H. 
thymoides, and H. ovata, which have all been included in 7, Drum- 
mond. It grows on cliffs and in cafons of the Great Plains 
region. 

Nepraska: Cliffs of cafions of Banner Co., 1890, Rydberg 
X 297 (type, in herb. N. Y. Bot. Gard.); Court House Rock, 
1891, Avdberg 297. 

Soutu Dakota: Custer, June 16, 1892, Rydberg 941; Rapid 
Creek, 1891, 7. A. Williams. 

Kansas: Wet rocks, Stanton Co., Aug. 5, 1895, /ttchcock 
402. 

Madronella sessilifolia sp. nov. 

Perennial, with a short caudex; stems stout, about 3 dm. 
high, finely puberulent, densely so above ; leaves sessile or nearly 
so, ovate or lanceolate, entire, obtuse, rather pale, finely puberu- 
lent or in age glabrous ; bracts oval, 10-12 mm. long, puberulent 
on the back, ciliate on the margins ; calyx 8-9 mm. long, pilose, 


striate ; lobes lanceolate, about 1 mm. long; corolla 12-13 mm. 
long, pubescent. 


The type was determined as JJonardella odoratissima, but it 
differs from that species in the pale foliage, the shorter and finer 
pubescence, the broader leaves, and the less distinctly ciliate calyx- 


lobes. 
Uran: St. George, 1877, Palmer 393 (type, in herb. N. Y. 
Bot. Gard.). 


: 
q 
4 
t 
a 
p 
j 


B86 RYDBERG: Rocky MOUNTAIN FLORA 


Madronella oblongifolia sp. nov. 

Perennial, suffruticose at the base ; stems 1-3 dm. high, gray- 
ish puberulent or in age glabrate ; leaf-blades oblong, 1-3 cm. 
long, minutely puberulent, or in age glabrate, entire, obtuse, 
usually with distinct, but short, slender petioles ; bracts pale or 
tinged with rose, finely puberulent, ciliate on the margins, oval, 
g-12 mm. long; calyx about 1 cm. long, pilose; its teeth lance- 
olate, and strongly ciliate ; corolla white to rose-colored, 12-14 
mm. long, puberulent. 

This has been confused with J/. odoratissima, but differs in 
the shorter pubescence, which is sometimes wholly lacking on the 
older leaves, the merely puberulent instead of pilose bracts, the 
more distinctly petioled leaves, and more suffruticose habit. It 
grows on mountain sides at an altitude of 1500-3000 m. 

Uran: Mount Nebo, 1905, Rydberg & Carlton 7706 (type, in 
herb. N. Y. Bot. Gard.), 7757 and 7700; mountains north of Bul- 
lion Creek, near Marysvale, 7778 ; American Fork, 1885, Leonard 
778; Logan, Aug. 9, 1895, Shear 3764, same locality and date, 
Rydberg ; Alta, July 30, 1879, 7. -. Jones 1109 ; Central Utah, 
1873, Parry 75. 


Mentha glabrior (Hook.) Rydb. sp. nov. 

Mentha canadensis glabrata Benth. Lab. 181. 1833. Not JAZ. 
glabrata Vahl. 1794. 

Mentha canadensis glabrior Hook. F1. Bor.-Am. 2: I11. 
1838. 

Mentha canadensis borealis Piper, Contr. U. S. Nat. Herb. 11: 
492, in part. 1906. Not J7. dorealts Michx. 1803. 

This differs from Mentha canadensis in the almost glabrous 
leaves and stem, and much shorter pubescence on the calyx. 
Recently several botanists have included Penardi (M. arvensis 
Penardi Briq.) in M. canadensis glabrata or M. arvensts glabrata, 
but I think they are distinct. In 17. Penardi the leaves have much 
shorter petioles, nearly always shorter than the flower-clusters, 
the stem is more hairy and the calyx-teeth are lanceolate and 
acute, much longer than broad. J/. glaérior has the abruptly 
acuminate calyx-lobes of J/. canadensis but they are not so short. 
This species has been taken as J/. dorealis Michx., and even Ben- 


tham cited the latter as a synonym, but by reading Michaux’s 


} 
| 
| 
| 
| 
. 
| 
j 
| 
a 


RypBERG: Rocky MOUNTAIN FLORA 687 


description, one can easily see that it without any doubt refers to 
the true J/7. canadensis. M. canadensis is not found in the Rocky 
Mountain region, and J/. g/aérior is very rare. The common 
plant of the Rockies is JZ. Penardi and that of the Pacific slope is 
MM. lanata, discussed below. 


Mentha lanata (Piper) Rydb. sp. nov. 

Mentha arvensis lanata Piper, Bull. Torrey Club 29: 223. 
1902. 

Mentha canadensis lanata Piper, Contr. U. S. Nat. Herb. 11: 
492. 1906. 

I think that this deserves specific rank, differing not only in 
the amount but also in the kind of pubescence and in the shape of 
the calyx lobes. Sometimes the leaves are very densely villous, 
almost white. Its range extends from British Columbia to Idaho 
and California. The specimens from Maine accredited to this by 
Robinson and Fernald * probably represent unusually hairy speci- 
mens of J/. canadensis and not this. 


Mentha occidentalis sp. nov. 


Perennial, with a rootstock; stem 3-6 dm. high, with short 
crisp pubescence, at least on the angles above ; petioles 5-10 mm. 
long ;_ leaf-blades ovate or ovate-lanceolate, short-acuminate, 
strongly serrate, 4-8 cm. long, minutely pubescent on both sides 
or in age glabrate ; bracts linear-lanceolate, 1 cm. long or more, 
usually exceeding the flowers; calyx about 3 mm. long, pilose, 
teeth lanceolate, acute or acuminate, longer than broad; corolla 
white or pink, 5-6 mm. long ; its lobes oblong, obtuse. 

This has been confused with JJentha canadensis and M. gla- 
érata, but differs from all the species of this group in the long 
linear-lanceolate bracts, longer than the flower clusters, and the 
larger corollas. Otherwise it comes nearest 47. Penardt. 

Ipano: Forest, Nez Perces County, 1896, A. A. & £. Gertrude 
Fleller 3486 (type, in herb. Columbia Univ.). 

WASHINGTON: 1889, Vasey 463 ; Chehalis River, 1897, Lamé 
1235. 


Montana: Jocko River, Aug. 27, 1897, /lrod and asststants 


* Gray’s New Manual 711. 1908. 
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Scrophularia serrata sp. nov. 


Perennial ; stem 1-2 m. high, angled, sparingly puberulent or 
glabrous, slightly glandular in the inflorescence ; leaf-blades ovate 
or cordate, 5-15 cm. long, regularly serrate with the teeth directed 
forward, acute or short-acuminate, minutely glandular-puberulent 
on both sides; bracts rather conspicuous, linear-lanceolate, the 
lowest 2-3 cm. long ; calyx-tube hemispheric, glabrous or nearly 


so, 2mm. long; lobes rounded, 2 mm. long ; corolla-tube short, 


6-7 mm. long, nearly 5 mm. thick; upper lip 4-5 mm. long ; 
sterile stamen obovate-spatulate, purple. 

This species is related to Scrophularia marilandica and S. 
neglecta. From both it differs in the stout, strongly ascending, 
instead of more or less spreading branches of the inflorescence ; 
from the former in the larger corolla (about twice as large) and 
from the latter in the shorter corolla-tube, scarcely twice as long 
as the calyx, and the finely glandular-puberulent, instead of densely 
pubescent lower leaf-surfaces. In S. neglecta the corolla-tube is 
about three times as long asthe calyx. S. occidentalis, the common 
Rocky Mountain species, has doubly toothed or incised leaves 
with spreading teeth and a reniform greenish sterile stamen. 

Ipano: Wet places, Granite, N. Idaho, July, 1887, 7. H. 
Sandberg (type, in herb. N. Y. Bot. Gard.). 


Pentstemon subglaber Rydb. nom. nov. 
Pentstemon glaber utahensis S. Wats. Bot. King’s Exp. 217. 
1871. 
Pentstemon utahensis A. Nels. Bull. Torrey Club 26: 242. 
1899. Not P. utahensis Eastw. 1893. 


PENTSTEMON ALPINUS [A] Torr. Ann. Lyc. N. Y. ©: 35. 182 

Fentstemon oreophilus Rydb. Bull. Torrey Club 31: 642. 
1905. 

A reéxamination of the type of Pentstemon alpinus has per- 
suaded me that it is the same as my P. oreophilus and not as I 
thought, the same as 7. riparius A. Nelson. The latter should 
therefore be restored. 


Pentstemon auricomus A. Nels. sp. nov. 
Pentstemon Jamesti A, Nelson, Bull. Torrey Club 25: 547. 
1898. Not Jamesit Benth. 1846. 
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I had some correspondence with Professor A. Nelson in 1898, 
when the latter segregated Pentstemon similis from P. Jamesit. 
I think that I then led Professor Nelson astray. At least, I had 
made a rather serious mistake. Professor Nelson made the fol- 
lowing statement in his article in the BULLETIN cited above : 

‘“‘ Before I began work upon these collections Dr. Rydberg had 
satisfied himself that his Dakota plant closely duplicated the type 
of ?. James which is preserved in the Torrey Herbarium at 
Columbia University, and with which he has done me the favor of 
comparing my specimens.” 

A more thorough investigation of the South Dakota plant 
shows that the sterile stamens are but slightly bearded and of a dif- 
ferent shape and the specimens must be referred to a form of P. 
albidus. The type of P. /amesi consists of two scraps, only the 
tops of the plant. The bracts, the calyx, and corolla of these 
scraps resemble closely those of Nelson’s plants from Wyoming. 
The basal leaves of P. /amesii are, however, entirely different from 
those of Nelson’s plant. At the time, there were no good specimens 
of P. Jamesii in the herbaria here in New York, but I have myself 
collected good specimens near the type locality, which was some- 
where on the upper Arkansas River. These show that ?. /amesii 
is much closer to P. similis A. Nels., differing in the smaller corolla, 
the less secund inflorescence, the longer bracts and narrower basal 
leaves. Typical P. /amesit is represented by Rydberg & Vreeland 
5637, 5636, 6610, 5635 and 5633; also by Baker 6 of 1901 and 
Osterhout 2084 of 1900. 

As the plant described by Professor Nelson at the place cited 
above is very distinct I adopt the name under which Professor 
Nelson had distributed the plant, viz., Pex/stemon auricomus, espe- 
cially as I, at least indirectly, was the cause of its being suppressed. 


PENTSTEMON SUFFRUTESCENS Rydb. Bull. Torrey 
Club 28: 503. 30S Igo! 
P. caespitosus suffruticosus A. Gray, Syn. Fl. 2': 270. 1878. 
P. procumbens Greene, Pl. Baker. 3: 23. 18 N 1g01. 
Professor A. Nelson, in describing Pentstemon Xylus,* expressed 
his opinion that the latter was the same as /. caespitosus suffrutt- 


* Bot. Gaz. 34: 31. 1902. 
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cosus A. Gray. A careful reading of the original short description 
of Gray’s variety will reveal to anyone that it cannot apply to P. 
AXylus. As P. suffrutescens was based exclusively on Gray’s variety, 
it can by no means be called a nomen nudum as Professor Nelson 
is inclined to regard it. To it I refer also P. procumbens Greene 
published nearly two months later. 


Pentstemon Thompsoniae (A. Gray) Rydb. sp. nov. 

Pentstemon pumilus Thompsoniae A. Gray, Syn. Fl. 2': 269. 
1878. 

This is a very distinct species, not related to P. pumilus. Dr. 
Gray at first * placed Pentstemon pumilus with P. albidus, P. Jamesii, 
and P. cristatus, t. ¢., in a group to which it rightly belongs, not- 
withstanding its small size. Afterwards,+ he transferred it wrongly 
to the F. caespitosus group, with which it has little in common. 
P. Thompsoniae on the contrary belongs to this group and is a 
close relative to P. caespitosus. I suspect that Dr. Gray has 
redescribed the true P. pumelus Nutt. under the name P. miser.t 
I have not seen the type of the latter but the description agrees 
well with pumzlus. 


Pentstemon platyphyllus sp. nov. 

entstemon heterophyllus latifolius S. Wats. Bot. King’s Exp. 

222. 1871. Not P. /atfolius Hoffmgg. 1824. 
Dr. Gray in the Synoptical Flora § refers this doubtfully to 
entstemon asureus Jaffrayanus Gray (P. Jaffrayanus Hook.). The 
two resemble each other in leaf form and general habit, but there are 
differences important enough to make them distinct species. I am 
also inclined to think that P. /affrayanus is specifically distinct 
from P. asureus, although I have not seen any authentic specimen 
of the latter. The leaves in P. /affrayanus are strongly glaucous 
and the upper are subcordate and clasping at the base; the calyx- 
lobes are oval or obovate, abruptly short-acuminate or mucronate 
with an erect tip; the anthers are somewhat hirsutulous at the 
sinus as well as papillose-hispidulous on the margins; and the sterile 


* Proc. Am. Acad. 6: 67. 1862. 
ft Syn. Fl. 2': 269. 1878. 

¢ Syn. Fl. ed. 2, 2': 441. 1886, 
272. 1878. 


Oe 
| 
= 
| 
| 
J 
wee 
» | 
= 


RYDBERG: RocKY MOUNTAIN FLORA 691 


stamen is filiform. In P. platyphyllus the leaves are less glaucous, 
never subcordate or clasping at the base ; the calyx-lobes are ovate, 
long-acuminate, with more or less spreading tips; the anthers are 
merely papillose-hispidulous on the margins but otherwise without 
pubescence ; and the sterile stamen is decidedly broadened upwards. 
P. platyphyllus, as far as the writer knows, is found in Utah only, 
while P. /affrayanus grows in California and Oregon. To the 
former belong the following specimens : 

Uran: Cottonwood Cafion, July, 1869, S. Watson 787 ; City 
Creek Cajon, July 25, 1879, 47. £. Jones 1080; also July 7, 1880; 
same locality, July 4, 1883, Leonard 141, and Aug. 9, 1884, 208 ; 
mountains near Ogden, July, 1871, Cou/ter. 


Pentstemon coccinatus sp. nov. 

(?) Pentstemon Eatonii undosus Jones, Proc. Calif. Acad. §: 
715. 1895. 

Perennial, with a woody caudex; stem erect, 3-6 dm. high, 
puberulent ; basal leaves petioled; blades ovate or elliptic, acute 
at both ends, 3-7 cm. long, densely puberulent; lower stem-leaves 
spatulate to elliptic ; the upper ovate or ovate-lanceolate, acuminate ; 
inflorescence lax, more or less secund; calyx about 5 mm. long, 
puberulent ; lobes broadly ovate, abruptly short-acuminate, scarious- 
margined and denticulate ; corolla red, about 2.5 cm. long, nearly 
tubular, not ventricose, slightly bilabiate, lobes short, rounded ; 
anthers papillose on the margin, glabrous; sterile stamen gla- 
brous, club-shaped, truncate ; capsule about 1 cm. long. 

This has been confused with P. Favsonii, but differs in the 
puberulent stem and leaves, the more acuminate upper leaves 
and sepals. 

Arizona: Grand Cafion of the Colorado, 1898, MacDougal 
173 (type, in herb. N. Y. Bot. Gard.) ; Oak Creek, June 23, 1883, 
Rusby ; Red Cafion Trail, June 10, tgo1, LZ. . Ward. 

Uran: Court House Wash, May, 1892, Fastwood; South 
Utah, 1877, Palmer 372; 1874, Parry 149. 


Synthyris dissecta sp. nov. 
Synthyris pinnatifida Rydb. Mem. N. Y. Bot. Gard. 1: 353. 
1900. Not S. Wats. 1871. 


Acaulescent perennial, with a short, thick, erect rootstock ; 
leaves 5-10 cm. long, petioled, villous-tomentose ; blades oval in 
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outline, twice or thrice pinnatifid into oblong or lanceolate divi- 
sions ; scape villous-tomentose, 5-20 cm. high; spike dense or in 
fruit more lax ; bracts and calyx densely white-villous ; corolla 
about 6 mm. long, dark-blue or purple, or in age paler; lobes 
broadly obovate; stamens slightly exserted; ovary villous; fruit 
obovate, 6 mm. long, villous or in age glabrate. 

This species is related to Syxthyris pinnatifida, and has been 
mistaken for it, but it differs in the more copious pubescence, espe- 
cially on the calyx and ovary (in S. prxnatifida these are glabrous 
or merely puberulent on the margins), in the larger dark corolla 
with obovate instead of oblong lobes, and in the larger fruit. 
S. dissecta grows at an altitude of 2000-3000 m. 

Montana: Near Bozeman, June 11, 1900, Chesnut & Jones 
799 (type, in herb. N. Y. Bot. Gard.); Bridger Mountains, June 
15, 1897, Rydberg & Bessey 4927 ; same locality, 1899, Flaherty, 
and June 26, 1899, Blankinship ; Old Hollowtop, July 7, 1897, 
Rydberg & Bessey 4926 ; Beaver Head Co., June, 1888, 7zveedy 70. 

WyominG: Headwaters, Cliff Creek, Aug. 9-18, 1900, C. C. 
Curtis (good fruit). 


Thalesia Sedi (Suksd.) Rydb. comb. nov. 

Aphyllon Sedi Suksd. Deuts. Bot. Monats. 18: 155. 1900. 

The three species of the Columbia River region, which have 
usually been included in 7halesia uniflora, differ from the plant of 
the eastern United States in their longer attenuate calyx-lobes. 
In all three the lobes are about twice as long as the calyx-tube 
and narrowly subulate from a broad base ; in 7. wxiflora they are 
scarcely longer than the tube, lanceolate and gradually tapering 
from the base of the apex. 7. Sed? differs from the other two 
Columbian species in the lighter-colored corolla, with narrower, 
oblong acutish or obtuse lobes, while 7: purpurea Heller and 7: 
minuta (see below) have dark purple corolla and broad, oval or 
semiorbicular lobes rounded at the apex or sometimes even retuse. 
It grows on species of Sedum and is distributed through parts of 
Oregon, Washington, and western Montana. 


Thalesia minuta (Suksd.) Rydb. comb. nov. 


Aphyllon minutum Suksd. Deuts. Bot. Monats. 18: 155. 1900. 
This resembles 7halesta purpurea in the color of the flower 
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and the form of the calyx, but the corolla is much smaller, only 
15-20 mm. long, more strongly curved, and less funnelform. The 
corolla of 7: purpurea is 2-3 cm. long, and more open at the 
throat. 7: minuta has been reported parasitic on Lithophragma, 
but may grow on other hosts. It has been collected in Oregon, 
Washington, Montana, and British Columbia. 


Thalesia lutea (Parry) Rydb. comb. nov. 

Phelipaca lutea Parry, Am. Nat. 8: 214. 1874. 

Aphyllon fasciculatum luteum A. Gray, Syn. Fl. 2': 312. 
1878. 

This differs from 7halesia fasciculata not only in the sulphur- 
yellow corolla, but also in the acutish corolla-lobes and in the 
acute rather than acuminate calyx-lobes. It is parasitic on grasses 
instead of on composites, etc. 


Myzorruiza Philippi, Linnaea 29: 36. 1857 

Aphyllon § Nothaphyllon A. Gray, Bot. Calif. 1: 584. 1876. 

Orobanche § Mysorrhiza G. Beck, Bibl. Bot. 4: 78. 18g0. 

Following Beck von Mannagetta, many botanists in this 
country have reduced Gray's section Nothaphyllon of Aphyllon 
to Orobanche, while they have kept 7ha/esta distinct. Both, as 
well as a part of Boschniakia, were included in Orobanche by 
Beck. The editors of Gray’s New Manual evidently took the 
genus Orobanche in the same sense as Beck. In contrasting 
Conopholis and Orobanche in the generic key, they give as charac- 
ters for the former: ‘ Calyx deeply cleft in front”; and for the 
latter: ‘“‘ Calyx 5-cleft.”. On the following page, however, they 
give as characters of Orobanche minor: ‘Calyx cleft before 
and behind almost or quite to the base,’’ and for O. ramosa: 
“Calyx 4-lobed.”” O. minor is the only typical Oroebanche found 
in this country, and this does not agree with the characterization 
of the genus, as given in the New Manual. Evidently the editors 
had Gray’s genus Affy//on in mind when the key was made.* 


* Another inaccuracy in the treatment of Ovodanche in the New Manual may be 
pointed out: Orobanche purpurea and O. ramosa are there characterized as having 
*‘each flower with 3 bracts (1 large and 2 small) at the hase of the calyx,’’ O. minor 
and O. /udovictana as having ‘‘ each flower with I or 2 bracts at the base of the 
calyx,’’ and O. uniflora and O. fasciculata as being ‘‘ without bracts.’’ The characters 
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The typical Orobanche has the calyx characteristic of, for instance, 
Castilleja in Scrophulariaceae, 7. ¢., the calyx is deeply cleft in 
front and behind, with the lateral divisions entire or 2-cleft. None 
of our native American plants has this structure. They have all 
(except those included in Boschniakia by Gray) an almost equally 
5-toothed calyx. There is a group of Old World plants, of which 
Orobanche purpurea and O. ramosa are introduced into this country, 
which have a 4-toothed or only occasionally 5-toothed calyx, but 
in that case the upper tooth is much smaller. In Gray’s New 
Manual the former is described as having a “ 5-lobed”’ calyx. 
This is only occasionally the case. These species constitute the 
genus Avpsia Dum. or Phelipaea Nees (not Desf.). The writer 
thinks that the five sections of Beck’s monograph should be re- 
garded as genera. Myzsorrhiza Philippi is the only available name 
for Aphylion § Nothaphyllon Gray. This genus differs from 7ha/esia 
in habit and in the arrangement of the placentae, from Ovobanche in 
the regularly 5-toothed instead of 2-cleft calyx, and from both in 


the presence of bractlets. The type of the genus is 


MyYZoRRHIZA CHILENSIS Philippi, Linnaea 29: 36. 1857 
Orobanche chilensis G. Beck, Bibl. Bot. 4: 82. 18go. 
This is closely related to our most common North American 
species : 


~ 


MyzZorRRHIZA LUDOVICIANA (Nutt.) Rydb.; Small, Fl. SE. U. S. 
1093. 1903 
Orobanche ludoviciana Nutt. Gen. 2: 58. 1818. 
Phelipaeca ludoviciana Walp. Rep. 3: 461. 1844. 
Aphyllon ludovictanum A. Gray, Bot. Calif. 1: 585. 1876. 
? Aphylion arenosum Suksd. Allg. Bot. Zeits. 12: 27. 1906. 


given for the two first are correct ; there are three scales under the flower, one bract 
and two lateral bractlets ; Orobanche minor has one bract and no bractlets, while O. 
ludoviciana has | or 2 bractlets under the flower. It has exactly the same arrangement 
as O. purpurea and O. ramosa, except that one of the bractlets is sometimes lacking 
and the bract is usually some distance below the calyx. Ovrobanche uniflora and O. 
fasciculata are not without bracts, They are without bractlets, but the bract is found at 
the base of the longer pedicel. They are like O. minor (a typical Orobanche) in hav- 
ing no bractlets, but differ in the §5-toothed instead of 2-cleft calyx. O. /udoviciana 
has bractlets and should have been associated with the two first species, if the presence 
or absence of bractlets was taken as the dividing character. In all the species the 
bracts are present although situated at different distances from the calyx, depending 
upon the length of the pedicels. 
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MyYZORRHIZA MULTIFLORA (Nutt.) Rydb. Bull. Torrey 
Club 33: 151. 1906 
Orobanche multifora Nutt. Jour. Acad. Nat. Sci. Phila. Il. 1: 
179. 1848. 
Phelipaea erianthera Engelm.; A. Gray, Proc. Am. Acad. 7 : 372. 
1867. 
Aphylion multflorum A, Gray, Bot. Calif. 1: 585. 1876. 


Myzorrhiza Cooperi (A. Gray) Rydb. comb. nov. 
Aphyllon Cooperit A. Gray, Proc. Am. Acad. 20: 307. 1885. 
Orobanche ludovictana Cooperi G. Beck, Bibl. Bot. 4: 81. 18g0. 

Myzorrhiza tuberosa (A. Gray) Rydb. comb. nov. 
Phelipaca tuberosa A. Gray, Proc. Am. Acad. '7: 371. 1867. 
Aphyllon tuberosum A, Gray, Bot. Calif. 1: 585. 1876. 
Orobanche bulbosa G. Beck, Bibl. Bot. 4: 83. 1890. 


Myzorrhiza pinorum (Geyer) Rydb. comb. nov. 
Orobanche pinorum Geyer; Hook. Kew Jour. Bot. 3: 297. 
ISS 1. 
Phelipaeca pinetorum A, Gray, Proc. Am. Acad. '7: 371. 1867. 
Aphyllon pinetorum A. Gray, Bot. Calif. 1: 585. 1876. 


Myzorrhiza Grayana (G. Beck) Rydb. comb. nov. 

Crobanche comosa Hook. Fl. Bor.-Am. 2: 92. 1838. Not 
QO. comosa Wallroth. 1822. 

Anoplanthus comosus Walp. Rep. 3: 480. 1844. 

Phelipaca comosa A, Gray, Pac. R. Rep. 4: 118. 1857. 

Aphylion comosum A, Gray, Bot. Calif. 1: 584. 1876. 

Phelipaea carnosa [error] T. & G.; Coop. & Suckl. Nat. Hist. 
Wash. 50. 1859. 

Orobanche Grayana G. Beck, Bibl. Bot. 4: 79. 1890. 


Myzorrhiza californica (Cham. & Schlecht.) Rydb. comb. nov. 
Orobanche californica Cham, & Schlecht. Linnaea 3: 134. 
1828. 

Phelipaca californica G. Don, Gen. Syst. 4: 632. 1838. 
Aphyllon californicum A, Gray, Bot. Calif. 1: 584. 1876. 
Myzorrhiza violacea (Eastw.) Rydb. comb. nov. 

Aphylion violaccum Eastw. Zoe 5: 85. 1900. 
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Myzorrhiza xanthochroa (Nels. & Cockerell) Rydb. comb. nov. 
Orobanche xanthochroa Nels. & Cockerell, Bot. Gaz. 3'7: 278. 
1904. 
Myzorrhiza corymbosa sp. nov. 


Stem 5-10 cm. high, corymbosely branched, glandular-puber- 
ulent ; scales about 1 cm. long, lance-ovate, acute; bracts linear, 
about 1 cm. long; pedicels 5-10 mm. long ; bractlets linear-subu- 
late, half as long as the calyx; calyx-tube obconic, glandular- 
puberulent, 4 mm. long; lobes lance-subulate, about 1 cm. long ; 
corolla dark purple, about 2.5 cm. long, tube 4-5 mm. wide; 
upper lip 7-8 mm. long, cleft about one third its length into 
ovate, obtuse or sometimes retuse lobes ; lower lip cleft to the base 
into three lanceolate acutish divisions ; anthers woolly. 

This species has been confused with J/ californica and M. 
ludoviciana, but is evidently most nearly related to JZ. Grayana 
(Orobanche comosa Hook.). In Hooker’s Flora, the latter is de- 
scribed and figured as having emarginate corolla lobes. I doubt 
if that isa constant character. There is a fragment of Hooker's 
type in the Torrey herbarium ; some of the lobes are evidently so, 
but in others this character is rather obscure. Good specimens, 
collected by Dr. Cooper on the Stevens’ Expedition and also pre- 
served in the Torrey herbarium, and a colored drawing, made for 
the report of the Wilkes’ Expedition but never published, illus- 
trate a plant with the lobes of the lower lip lanceolate, acute and 
entire at the apex. These and the specimen received from Hooker 
agree otherwise wholly in habit, size, structure, and color of the 
corolla. Whether the notching of the lower lobes is a specific 
character or not, may be decided by further field study. It is 
evident that the specimens cited here below are distinct enough 
from both. Hooker’s and Cooper's plants have a corolla fully 
3 cm. long, light purple and of a thinner texture, the lips are 12-15 
mm. long, 7. ¢., about twice as long as in the plant here described, 
the upper lip is cleft to about the middle and the lobes of the lower 
lip are relatively narrower. The corolla of J/. corymbosa resembles 
more in form, size, texture, and color that of J/. ludoviciana, 
although the upper lip is less deeply 2-cleft. Occasionally one 
finds stunted specimens of JZ. /udovictana, which in habit resem- 
ble this, but they can easily be recognized by the shorter calyx- 
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lobes and the glabrous anthers. The type of JZ. corymbosa was 
labeled Aphyllon californicum, but M. californica is a much larger 
plant in every respect, and its anthers are glabrous or nearly so. 

IpaAnHo: Reynold’s Creek, July 2, 1892, /sabel Mulford (type, 
in herb. Columbia Univ.). 

WyominG: Jackson’s Hole, July 30, tgo1, Merrill & Wilcox 
1177. 

Montana: Mountains near Indian Creek, July 22, 1897, Ryd- 
berg & Bessey 4988. 


Valeriana pubicarpa sp. nov. 

Perennial, with a rootstock ; stem 2—4 dm. high, finely puber- 
ulent, not bearded at the nodes ; basal leaves spatulate or oblan- 
ceolate, 2-6 cm. long, thin, glabrous or nearly so ; stem-leaves 2-4 
pairs, the lowest pair similar to the basal ones, the rest 3—5- 
foliolate or the uppermost minute and simple ; leaflets oblong or 
lanceolate, rarely elliptic, 2-5 cm. long, entire ; inflorescence short 
and dense, corymbiform or subcapitate ; flowers mostly perfect ; 
corolla funnelform, 4-6 mm. long, more or less pubescent ; limb 
about 4 mm. wide ; fruit finely pilose, 5 mm. long, 2 mm. wide. 


This species has the habit of Va/eriana occidentalis and V. 
micrantha, but the corolla of Scouler?. From the first, it differs 
in the longer corolla and the pubescent fruit ; from the second, in 
a corolla twice as long and a denser inflorescence ; from the last, 
in the narrower entire leaflets, and the pubescent fruit ; and from 
all in the puberulent stem, which lacks the beard at the nodes and 
on the sheaths. It grows in the mountains at an altitude of 
2,000—3,000 m. 

Uran: Mount Nebo, Aug. 15, 1905, Rydberg & Carlton 
7717 (type, in herb. N. Y. Bot. Gard.); also Big Cottonwood 
Cafion, June 28, 6374 and 6577 ; Provo, June 16, 1902, Goodding 
114s. 

Ipano: Ketchum, July 23, 1892, Mudford. 

Montana: Lima, June 29, 1895, Rydberg 2794; also C. L. 
Shear 3389. 


Valeriana puberulenta sp. nov. 


Perennial, with a thick rootstock ; stem finely puberulent, not 
bearded at the nodes, 1.5—3 dm. high; basal leaves spatulate, 2-5 
cm. long; stem-leaves I-3 pairs, usually 3-foliolate ; terminal 
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Jeaflet elliptic or oblong, or in the uppermost reduced pair lanceo- 


late, 1-3 cm. long, the lateral ones oblong or lanceolate, about 
half as long; plant usually polygamo-dioecious ; inflorescence of 
the essentially pistillate plant dense-corymbiform, that of the some- 
what smaller essentially staminate plant subcapitate ; corolla fun- 
nelform, 4-5 mm. long; limb 2.5-3 mm. wide; fruit glabrous, 
nearly 5 mm. long and 2 mm. wide. 

This species has the pubescence of the preceding, but differs in 
the smaller stature, the smaller flowers, fewer and smaller leaves, 
glabrous fruit and a stronger tendency to be polygamo-dioecious. 
It grows in the mountains of Utah, at an altitude of 2,000—3,000 m. 

Uran: Mountains north of Bullion Creek, near Marysvale, 
July 23, 1905, Rydberg & Carlton 7065 (type, in herb. N. Y. Bot. 
Gard.); also Big Cottonwood Cajion, June 28, 6390, 6377, and 
6532; Mount Barette, July 26, 7238; near Alta, July 10, 1883, 


Leonard 177; Central Utah, 1875, Parry 36; Wahsatch Moun- 


tains, Aug., 1869, S. Watson 488, in part. 


CORRECTION 
Mertensia cana Rydb. nom. nov. 
Mertensia canescens Rydb. Bull. Torrey Club 31: 640. 1904. 
Not Mertensia canescens Kaulf. 1824. 
Professor T. D. A. Cockerell has called my attention to the 
fact that my Mertensia canescens is antedated by M. canescens 
Kaulf., a fern. 
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The aim of this Index is to include all current botanical literature written by 
Americans, published in America, or based upon American material ; the word Amer- 
ica being used in its broadest sense. 

Reviews, and papers which relate exclusively to forestry, agriculture, horticulture, 
manufactured products of vegetable origin, or laboratory methods are not included, and 
no attempt is made to index the literature of bacteriology. An occasional exception is 
made in favor of some paper appearing in an American periodical which is devoted 
wholly to botany, Reprints are not mentioned unless they differ from the original in 
some important particular. If users of the Index will call the attention of the editor 
to errors or omissions, their kindness will be appreciated. 
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Allen, J. A. Recommendations regarding the treatment of genera 
without species, etc. Science II. 30: 596, 597. 29 O 1909. 

Anderson, H. A. ‘The algae of the Ithaca marshes. Science II. 30: 
654- 5 N 1909. 

Atkinson, G. F. A remarkable Amanita. Bot. Gaz. 48 : 283-293. 
Jf. 1-8. 21 O 1909. 

Amanita calyptroderma Atkinson & Ballen. 

Benedict, R.C. Studies in the Ophiog/ossaceae — 3. Key to Botrychium 
in North America: group of B. ternatum. ‘Torreya 9: 197-200. 
26 O 1909. 

Bergen, J. Y. The modifiability of transpiration in young seedlings. 
Bot. Gaz. 48: 275-282. f. 7-4. 21 O 1909. 

Black, C. A. The development of the imbedded antheridium in 
Dryopteris stipularis (Willd.) Maxon and ‘‘ Nephrodium molle.”’ 
Bull. ‘Torrey Club. 36: 557-571. f/. 26-28. 30 O 1909. 

Bordner, J. S. The influence of traction on the formation of mechan- 

ical tissue in stems. Bot. Gaz. 48: 251-274. 21 O 1909. 

Britton, N. L. Report on a visit to the Royal Gardens, Kew, and 
to the British Museum of Natural History, London, England. Jour. 
N. Y. Bot. Gard. 10: 221-224. O 1909. 

Broadhurst, J. Fasciation in the Japanese honeysuckle. ‘Torreya 9: 
208, 209. 260 Igog. 
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Brown, N. E. Cercus amecamensis. Curt. Bot. Mag. 1V. 5: //. 8277. 
O 1909. 

Brown, W. H. ‘The embryo sac of //abenaria. Bot. Gaz. 48: 241- 
250. f. 1-12. 210 1909. 

Butters, F. K. The seeds and seedling of Cau/ophyllum thalictroides. 
Minnesota Bot. Stud. 4: 11-32. A/. g-70. 10 Je 1909. 

Clements, F. E., & Shantz, H. LeR. A new genus of bluegreen 
algae. Minnesota Bot. Stud. 4: 133-135. p/. 20. 10 Je 1909. 
Eucapsis alpina gen. et sp. nov., from Colorado. 

Clute, W. N. A checklist of North American fernworts. Fern Bull. 
15: 120-127. [Ja] 

C[lute], W. N. Rare forms of ferns — X. Lycopodium alopecurotdes 
adpressum polyclavatum. ¥ern Bull. 17: 45-48. Ap 1go9. 

Copeland, E. B. New or interesting Philippine ferns —IV. Philipp. 
Jour. Sci. 4: Bot. 111-115. Je 1909. 

Criddle, N. ‘The so-called white wild oats and what theyare. Ottawa 
Nat. 23: 127, 128. 18 O 1909. 

Davis, W.T. High-bush blueberries. Proc. Staten Island Assoc. 2: 
63, 64. 30S 1909. 

Fernald, M. L. Fimbristylis Frankii Steud., var drachyactis n. var. 
Rhodora 11: 180. 29S 1909. 

Ganong, W. F. New normal appliances for use in plant physiology. V. 
Bot. Gaz. 48: 301-305. f. 7, 2. 21 O 1909. 

[Gibson, H. H.] American forest trees —81. Black spruce, Picea 
nigra Link ; Picea Mariana Mill. Hardwood Record 29': 19, 20. 
25 O1gog. [Illust.] 

Goodlatte, A. R. Notes on the anatomy of Pavose/a spinosa ( A. Gray) 
Heller. Bull. Torrey Club 36: 573-582. 29. 30 O 1909. 

Greene, E. L. Certain California 7ha/ictra. Muhlenbergia §: 128- 
131. 23 O Ig09. 

Includes 3 new species. 

Harper, R. M. Some coastal plain plants in the Piedmont region of 
Georgia. Bull. Torrey Club 36: 583-593. 30 O 1909. 

Harris, J. A. A short method of calculating the coefficient of correla- 
tion in the case of integral variates. Biometrika '7: 214-218. 220 
1909. 

Harris, J. A. Note on variation in Adoxa. Biometrika 7: 218-222. 
22 O 1909. 
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Heller, A. A. Mule ears. Muhlenbergia §: 131, 132. 23 O 1909. 
Wrethia mollis Gray. 

Hickel, R. Notes pour servir 4 la détermination pratique des Abieti- 
nées. Bull. Soc. Dendr. France 1909: 13-21. 15 F 1gog. 

Hitchcock, A. S. Stable nomenclature practically unattainable. Sci- 
ence II. 30: 597, 598. 29 O Ig09. 

Hone, D. S. The Pesizales, Phacidiales, and Tuberales of Minnesota. 
Minnesota Bot. Stud. 4: 65-132. f/. 1g-79. 10 Je 1909. 

Hone, D. S. Two Basidiomycetes new to Minnesota: FHxobastdium 
mycetophilum and Cantharellus retirugus. Minnesota Bot. Stud. 4: 
61-64. p/. 11-137. 10 Je 1909. 

House, H. D. Studies in the North American Convoloulaceae —V. 
Quamociit. Bull. Torrey Club 36: 595-603. 30 O 1909. 

Includes a new species, 0. Lang/asset House, from Mexico. 

Huber, J. Sur la découverte de deux Ericacées dans la plaine amazon- 
ienne. Bull. Soc. Bot. Genéve II. 1: 245-249. f. 7, 2. 30 Je 
1909. 

Two new species, Leucothoé Duckei and Gaylussacia amazonica, 

Kirkwood, J. E. Desert scenes in Zacatecas. Pop. Sci. Mo. 75: 435- 
451. [O] 1909.  [Illust.] 

Knowlton, C. H., & others. Habenaria dilatata, an omitted record. 
Rhodora II: 179, 180. 29S 1909. 

Kunze, R. E. £chinocactus arizonicus R. EF. Kunze n. sp. Monats. 
Kakteenk. 19: 149, 150, 151. 15 O 190g.  [Illust.] 

Leavitt, R.G. Seedlings and adventitious plants of Drosera. ‘Torreya 
Q: 200-203. 260 Igog. 

Macoun, J. M. Notes from the herbarium of the Geological Survey of 
Canada. Ottawa Nat. 23: 121, 122. 18 O Igog. 

McGregor, E. A. ‘Iwo new spermatophytes from California. Bull. 
Torrey Club 36: 605-609. f. 7-7. 30 O 1909. 

Oxytheca Abramsti McGregor and Ma/lacothrix arachnoidea McGregor. 

Moore, A. H. A color form of Carum Carvi. Rhodora 11: 178. 
29 5S 1909. 

Nash, G. V. A new grass endemic in Jamaica. ‘Torreya 9: 209, 
210. 260 1909. 

Danthonia Shrevei Britton. 

Nash, G. V. The cycad collection. Jour. N. Y. Bot. Gard. 10: 
225-227. pl. 70. O 1g09. 

Peirce, G. J. The possible effect of cement dust on plants. Science 
Il. 30: 652-654. 5 N 1909. 
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Penhallow, D. P. An account of certain noteworthy features in the 
habitat of Rhedora. Rhodora Il: 173-177. 29S 1909. 

Quehl, L. Afamillaria ceratites Quehl n. sp. Monats. Kakteenk. 
19: 155, 156. 15 O 1909. [Illust.] 

Ramaley, F. ‘The silva of Colorado—IV. Forest formations and 
forest trees. Univ. Colorado Studies 6: 249-281. f. 7-34. [My] 
1909. 

Rosendahl, C.0. Embryo-sac development and embryology of Sym//o- 
carpus foetidus. Minnesota Bot. Stud. 4: 1-9. f/. 7-37. 10 Je 1909. 

Rusby, H. H. Report on botanical work on the Pacific coast. Jour. 
N. Y. Bot. Gard. 10: 227-234. O 1go9. 

Sampson, A. W., & Allen, L. M. Influence of physical factors on 
transpiration. Minnesota Bot. Stud. 4: 33-59. 10 Je I1gog. 

Smith, J. D. Undescribed plants from Guatemala and other Central 

American Republics— XXXII. Bot. Gaz. 48: 294-300. 21 O 

1909. 


Describes 14 new species distributed through 13 genera. 

Stapf, 0. Laurelia serrata. Curt. Bot. Mag. IV. §: f/. 8279. O 
1909. 

Sydow, P.& H. Monographia Uredinearum seu specierum omnium 
ad hunc usque diem cognitarum descriptio et adumbratio systematica, 
2': 1-144. pl. 1-5. 2058 1909. 

Includes 2 new Brazilian species of ( romzyces. 

Underwood, L. M. /Preridophyta. N. Am. Fl. 16: 1. 6N 1909. 

Underwood, L. M.  Marattiales. N. Am. Fl. 16: 15. 6N 1909. 

Underwood, L. M. Marattiaceae. N. Am. Fl. 16: 17-23. 6N 1909. 


Includes A/arattia excavata sp. nov. 

Underwood, L. M., & Benedict, R.C. O/hioglossaceae. N. Am. FI. 
16: 2-13. 6N 1909. 
Includes Ophioglossum Harrisit Underwood, sp. nov. 

Underwood, L. M., & Benedict, R.C. Ophioglossales. N. Am. FI. 
16: 1. 1909. 

Underwood, L. M., & Maxon, W.R. /ilical/es. N. Am. Fl. 16: 25. 
6 N 1909. 

Weingart, W. Cereus Purpusii Weing. spec. nov. Monats. Kakteenk. 
19: 150, 153-155. 15 O 1909. 
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New names and the final members of new combinations are in bold face type. 


Abies, 123, 320 

Abutilon Avicennae, 672; Theophrasti, 
672 

Acacia constricta, 105; 
cispina, 105 

Acalypha virginica, 666 

Acer, 137, 139, 320; floridanum, 635; 
leucoderme, 635; Negundo, 184, 190, 
191; nigrum, 656; pennsylvanicum, 
656; platanoides, 118, 121, 128, 134, 
139, 144, 191; Pseudo-platanus, 14; 
rubrum, 656, 660, 663, 664; sacchari- 
num, 337, 338; Saccharum, 656, 660, 
661, 663, 664, 668; Saccharum ni- 
grum, 656; spicatum, 656, 662 

Acerates, 263; amboyensis, 263 

Acetabularia, 809, 90; crenulata, 80; 
exigua, 90, 91; parvula, 91; poly- 
physoides, 92 

Acetabulum, 89, 90; polyphysoides, 90, 
92, 93, 102, 103; polyphysoides del- 
toideum, 92, 93, 103; pusillum, 
89-01, 102, 103 

Achillea Millefolium, 668, 672 

Achroanthes unifolia, 13 

Acorus Calamus, 2 

Acrostichum, 466; siliquosum, 466, 467, 
469, 476; thalictroides, 466, 467, 469, 
475 

Actaea alba, 658 

Actinophyllum, 643; Belangeri, 643; 
Sciadophyllum, 643; troyanum, 
643, 644 

Additions to the 
Florida, 159 

Additions to the flora of the Carolinas, 
635 

Adiatitum pedatum, 657, 661 

Adicea pumila, 28 

Adlumia cirrhosa, 662; 

Aesculus, 132; Hippocastanum, 
122, 128, 134, 139, 145 

Afzelia pectinata, 587 

Agaricus bivelatus, 335; subnitens, 
335 

Agrimonia Eupatoria, 666: 
666; parviflora, 666 

Agropyron, 540, 541; 
ale, 541; dasystachyum, 541; diver- 
gens inermis, 539; Gmelini, 541; 
inerme, 539; latiglume, 539; re- 
pens, 377; Richardsonii, 541; sub- 


constricta pau- 


flora of Peninsular 


fungosa, 662 
119, 


gryposepala, 


caninum unilater- 


Alectoria, 


Alopecurus pratensis, 377 
Alternaria, 236; 
Alvaradoa amorphoides, 162 


Andromeda, 262; 


villosum, 541; violaceum latiglume, 
539 


Agrostemma Githago, 671 
Agrostis aequivalvis, 531; atrata, 531; 


Bakeri, 532; geminata, 532; hie- 
malis geminata, 532: hyemalis, 660; 
idahoensis, 532; scabra, 660; tenuis, 


532; tenuis erecta, 532; Thurberiana, 
531 

316; 
implexa, 316 


chalybeiformis, 316; 


Aletris farinosa, 8 
Alicularia 

Alisma, 545 
Allium Cepa, 492; tricoccum, 659 
Alnus, 


3reidleri, 302 


1 30, glauca, 21, 22 
134, 145; 
; rugosa, 21, 22 


139, 545; 
incana, 21, 118, 128, 
noveboracensis, 21, 22 


120, 


tenuis, 236 


Amanita bivolvata, 329; calyptrata, 
330; calyptratoides, 320; ocreata, 
330 


Amaranthus retroflexus, 671 
Amelanchier, 336; canadensis, 661, 664, 


6690 


American birches, The western, 421 


American botanical literature, (1908), 
St, 223; (2908), 289; 
(1908), 345; (1909), 411, 485, 553, 


611, 647, 699 


Amorpha, 627 
Ampelopis quinquefolia, 657, 


661 663, 
669 


Amphicarpa monoica, 650 
Amphisphaeria, 150; 
Anatomy of 


conica, 150 

Parosela spinosa (A. 
Gray) Heller, Notes on the, 573 

Anatomy of Sesban macrocarpa Muhl., 
Notes on the, 625 

Anchistea virginica, 592 

Cookii, 261; flexu- 

osa, 261 


Anemia stricta, 245 
Anemone nemorosa, 659 ; pennsylvanica, 


669; virginiana, 666, 670 


Anemonella thalictroides, 659 
Anethum, 545 
Anomodon 


658, 662; 
rostratus, 


apiculatus, 657, 
attenuatus, 657, 658, 662; 
657, 658, 662 
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Anoplanthus comosus, 695 

Anthemis arvensis, 672; Cotula, 672 

Antheridium in Dryopteris  stipularis 
(Willd.) Maxon and “ Nephrodium 
molle,” The development of the im- 
bedded, 557 

Antirrhinum, 545 

Anychia dichotoma, 666; polygonoides, 
666 

Aphyllon, 693, 694; arenosum, 694; 
californicum, 695, 6097; comosum, 
695; Cooperi, 695; fasciculatum lu- 
teum, 693; ludovicianum, 694; mi- 
nutum, 692; multiflorum, 695; pine- 
torum, 695; Sedi, 692; tuberosum, 
695; violaceum, 695 

Apios tuberosa, 666 

Aplozia riparia, 304 

Aquilegia canadensis, 658, 660, 661, 
668, 670 

Arabis canadensis, 659, 666; glabra, 
6590; laevigata, 659, 670; lyrata, 660, 
670; perfoliata, 659 

Aralia racemosa, 658; Sciodaphyllum 
[Sciadophyllum], 643; trifolia, 658 

Araliaceae, New combinations in, 643 

Arctium Lappa, 672 

Arethusa bulbosa, 13 


Arisaema Dracontium, 659; pusillum, 1, 
2; Stewardsonii, 1; triphyllum, 1, 2, 
659, 665 

Aristolochia, 254; Serpentaria, 659 

Armillaria subannulata, 330 

Aronia arbutifolia, 587 

Arrhenatherum elatius, 354, 377, 380 

Artemisia Absinthium, 672 

Artocarpus, 394 

Asarum canadense, 657, 658, 660, 661; 
virginicum, 661 

Asclepias phytolaccoides, 659;  pur- 
purascens, 659; tuberosa, 659 

Ascyrum stans, 580 

Asparagus officinalis, 8 

Aspects of the mycorhiza_ problem, 
Some, 165 


Aspergjllus, 236, 241, 242; niger, 236, 


244 


Asphodelus ramosus, 543 


Aspidium aculeatum multifidum, 55 
angulare acutifolium multifidum, 55 
angulare foliosum multifidum, 55 
cristatum Clintonianum, 46; frondo- 
sum, 558 

Asplenium, 41, 43, 545; ebeneum, 657; 
ebenoides, 41; Filix-foemina, 662; 
platyneuron, 657; platyneuron < 
Camptosorus rhizophyllus, 41, 
raritanense, 246, 264: Ruta-mura- 
ria X Trichomanes, 41; Trichomanes, 


8; 
8; 
8; 


Aster cordifolius, 658, 666, 669; co- 
rymbosus, 666; divaricatus, 666; 
dumosus, 671; laevis, 659; macro- 
phyllus, 666; multiflorus, 666, 671; 
Novae-Angliae, 659; oblongifolius, 
659; patens, 666; prenanthoides, 666; 
Sagittifolius, 666; vimineus, 659 

Asterella Bolanderi, 301; Bonjeanii, 
300; californica, 300, 301; fragrans, 
301; gracilis, 301; Lindenbergiana, 
300, 301; Palmeri, 301; pilosa, 301; 
violacea, 301 

Astragalus, 625 

Athamanta, 54 

Athyrium, 43; Filix-foemina clarissima, 


3 
6 


mn 


558; Filix-foemina coronatum, 558; 
Filix-foemina cruciato-cristatum, 558 ; 
Filix-foemina percristatum, 558; 


Filix-foemina unco-glomeratum, 558; 
nipponicum cristatum, 558 

Atlantic coastal plain, Contributions to 
the Mesozoic flora of the, 245 

Audibertia, 684; grandiflora, 684; in- 
cana, 684; polystachya, 683, 684 

Audibertiella, 684; argentea, 683 

Aulacomnium heterostichum, 658; pa- 
lustre, 662 

(Avena, 374, 376; brevis, 377; fatua, 
354, 377; nuda, 377; orientalis, 354, 
377; Sativa, 354, 356, 363, 377, 378; 
sterilis, 377 ; strigosa, 377 

Azalea viscosa, 587 

Azotobacter, 240 


3acillus Diphtheriae, 31, 37 

Bacteria, A statistical criterion for spe- 
cies and genera among the, 31 

Banker, H. J. A new fungus of the 
swamp cedar, 34! 

3aptisia tinctoria, 666, 669 

Jarbula unguiculata, 178 

Bartramia pomiformis, 658 

Basilima, 397, 3908 

Belvisia, 466 

Benepict, R. C. New hybrids in Dryop- 
teris, 41; The genus Ceratopteris: a 
preliminary revision, 463 

Benzoin aestivale, 661 

Berry, E. W. Contributions to the 
Mesozoic flora of the Atlantic 
coastal plain, 245 

Beta vulgaris, 492 

Betula, 132, 140, 545; alaskana, 422, 
434: alba, 435; Andrewsi, 435; 
cordifolia, 437; crenata, 423, 420; 
Elrodiana, 423, 426, 429, 430; 
fontinalis, 423, 426, 427, 430-433; 
glandulifera, 424, 425, 427, 429; 
glandulosa, 423, 424, 426; Hallii, 424, 

2 426; kenaica, 
5, 660, 661, 663, 


428 ; Hornei, 423, 425, 
422, 431; lenta, 65¢ 
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664, 669; montanensis, 423, 438, 
439; nigra, 656; obovata, 423, 427, 
428; occidentalis, 422, 431, 435, 437, 
438, 440; papyracea, 435; papyrifera, 
422, 434, 435, 437; pendula, 21, 27; 
Piperi, 422, 432, 433; populifolia, 21, 
118, 128, 129, 134, 135, 144; pu- 
bescens, 21, 27; pumila, 425, 427, 
429; pumila glandulifera, 425; pu- 
mila setarioides, 428; Sandbergi, 423, 
420, 430; subcordata, 422, 435- 
437; utahensis, 422, 432 

BrcKNELL, E. P. The ferns and flower- 
ing plants of Nantucket, 1, 441 

Birches, The western American, 421 

snack, C. A. The development of the 
imbedded antheridium in Dryopteris 
stipularis (Willd.) Maxon and “ Ne- 
phrodium molle,” 557 

Blephariglottis Blephariglottis, 
Blephariglottis holopetala, 12; cili- 
aris, 12; lacera, 12 

Blyttia Mérkii, 301 

Boehmeria cylindrica, 28, 29; scabra, 
»8 

Boletus Morrisii, 154 

Bombardia, 149; fasciculata, 149 

Boschniakia, 693, 604 

Botanical literature, American, (1908), 
51, 113, 171; (1909), 227, 275; 
(1908), 345; (1909), 411, 485, 553, 
611, 647, 699 

Botrychium obliquum, 657 ; virginianum, 
57, 661 

Botrytis pilulifera, 155; uredinicola, 
155 

Bourreria virgata, 162 

Bovistella floridensis, 338 

Brassica nigra, 671; oleracea, 492; 
Rapa, 492 

Bromus aleutensis, 538, 539; Flod- 
manii, 538, 539; Hookerianus, 539; 
marginatus latior, 538, 539; mollis, 
377 

Brunella vulgaris, 672 

Bryonia, 180; alba, 180; dioica, 180 

Bryum argenteum, 178, 658, 662: 
caespiticium, 658, 662; roseum, 658, 
662 

Buds with reference to their growth 
and leaf content, The study of winter, 
117 

Butter, B. T. The western American 
birches, 421 


Cactus missouriensis, 269 

Caesalpinia Cookiana, 257; raritanen- 
sis, 257 

Calboa. 595, 596; globosa, 597; viti- 
folia, 602 

Calceolus, 544 


California, Two new  spermatophytes 
from, 605 

Calopogon pulchellus, 638 

Calycularia Blyttii, 301 

Cammarum, 545 

Campanula americana, 659; rotundi- 
folia, 465, 660, 669, 670 

CamMpBeLL, D. H. The embryo-sac of 
Pandanus, 205 

Camptosorus rhizophyllus, 657, 660, 
661; rhizophyllus X Asplenium platy- 
neuron, 41, 42 

Cannabis, 181; sativa, 28 

Caperonia castanaefolia, 161 

Capsella Bursa-pastoris, 671 

Carduus, 545 

Carex, 591; Abramsii, 482; clado- 

stachya, 478, 479; decumbens, 480; 
ebenea, 481; festiva, 481; festiva 

decumbens, 480 ; tolliculata, 483, 484; 
folliculata australis, 483; fusco- 

tincta, 478, 479; glaucescens, 591; 

Holmiana, 481, 482; idahoa, 482; 

luzulaefolia, 483; Macrosperma, 

477, 479; nubicola, 480, 481; per- 

stricta, 479, 480; platyphylla, 658; 
polystachya, 478; salina minor, 477; 

salinaeformis, 477; Schiediana, 
480; Smalliana, 483, 484 

arex, Notes on, 477 

Carolinas, Additions to the flora of the, 
635 

Carpinus caroliniana, 20, 656, 661 

Carya alba, 664; porcina, 663 

Casearia, 399 

Cassia Chamaecrista, 671; marilandica, 
671 ; nictitans, 671 

Castanea, 545; dentata, 14, 22, 656, 
663, 664 

Castilleja, 694: coccinea, 671 

Catharinea angustata, 658, 665; undu- 
lata, 658, 662 

Caulophyllum thalictroides, 659 

Ceanothus americanus, 663 

Cedar, A new fungus of the swamp, 
341 

Celastrus scandens, 337, 657, 660, 663, 
664 


~ 


Celtis australis, 155; occidentalis, 155, 
656, 668 

Centaurium, 545 

Central America, The Crataegi of Mex- 
ico and, 501 

Cephalanthera, 543-548: Damasonium, 
543; ensifolia, 544; grandiflora, 544; 
longifolia, 543-545 

Cephalanthus, 587 

Cephalozia, 302, 305; curvifolia, 662; 
laxifolia, 304; Notarisiana, 304 

Cerastium arvense oblongifolium, 658, 
660, 668, 670; vulgatum, 671 


706 


Ceratochloa breviaristata, 539 
Ceratodon purpureus, 178, 658 


Ceratopteris, 463, 466, 467, 475, 563, 
568; cornuta, 469, 475; deltoidea, 
464, 467, 472, 473; Gaudichaudii, 
475; Lockharti, 467, 469, 471, 475; 
Parkeria, 470, 475; pteridoides, 464, 
466, 467, 470, 475; Richardii, 470, 


475; siliquosa, 469, 470; thalictroides, 
400-409, 475 
Ceratopteris: a 

The genus, 463 
Cercis canadensis, 662 
Cercospora biformis, 156; 

156; fuscovirens, 156; 

156; truncatella, 156 
Cereals, The mildews of the, 353 
Chamaebatia, 398; foliolosa, 398 
Chamaebatiaria, 398; glutinosa, 

Millefolium, 398 
Chamaecyparis thyoides, 320, 341, 342 
Chamaesyce Blodgettii, 161 
Characters and_ relationships 

Platanaceae, On the, 389 
Chelone glabra, 660, 669 
Chemical stimulation, Nitrogen assimi- 

lation of Sterigmatocystis nigra and 

the effect of, 235 
Chenopodium album, 671; Botrys, 671 
Cholisma ligustrina, 587 


preliminary revision, 


brunnea, 
Prenanthis, 


398 ; 


of the 


Chrysanthemum Leucanthemum, 672; 
Parthenium, 672 

Cimicifuga racemosa, 658 

Circaea lutetiana, 659 

Cirriphyllum Boscii, 658, 662, 665 

Cirsium, 545; arvense, 672; lanceola- 


tum, 672 
Citrophyllum, 258; aligerum, 258, 
264 


Citrus, 258; Limonum, 264; vulgaris, 


264 

CrarK, L. Some noteworthy Hepati- 
cae from the state of Washington, 
299 


Claytonia virginica, 659 

Clematis virginiana, 657, 665 

Climacium americanum, 658, 662, 665; 
dendroides, 658, 662, 665 

Clitocybe eccentrica, 331 ; microspora, 
331; Sphaerospora, 331 

Clitopilus Davisii, 153 

Coastal plain, Contributions to the 
Mesozoic flora of the Atlantic, 245 

Coastal plain plants in the Piedmont 
region of Georgia, Some, 583 


Coccoloba, 260 


Coelosphaeria, 147, 148; Fuckelii, 147 

Coxer, W. C. Additions to the flora 
of the Carolinas, 635 

Colletotrichum Trifolii, 384 

Colubrina reclinata, 161 


INDEX 


Comandra 666 
Comarella, 


umbellata, 
406, 407 
‘ombinations in Araliaceae, New, 643 
‘ommelina communis, 671; nudiflora, 
671 

‘omptonia peregrina, 19 

‘ondalia, 


29, 


~ 


105 

‘onocephalum, 615, 6109, conicum, 
615, 616, 618-620, 622, 658, 662 
sonocephalum conicum, The develop- 
ment of the sporogonium and adja- 
cent tissues of the gametophore of, 


615 


~ 


~ 


‘onocephalus, O15 

“onopholis, 6903 

‘ontributions to the Mesozoic flora of 
the Atlantic coastal plain, 245 

Convallaria, 545; odorata, 400, 
Polygonatum, 409, 410 

Convallaria odorata Mill. ?, 
409 

Convolvulaceae—V. Quamoclit, Studies 

in the North American, 5905 


~~ 


410, 


W hat 


1s, 


Convolvulus acutangularis, 5909;  ar- 
vensis, 672; coccineus, 5098; hasti- 
gerus, 600; hederifolius, 599; indi- 
visus, 599; luteolus, 600; Neei, 602; 
pennatifolius, 596; pennatus, 5096; 


Quamoclit, 596; 
Coox, M. T. Notes on the embryo-sac 
of Passiflora adenophylla, 273 
Corallina conglutinata, 94, 96; vermic- 
ula, 87 


sanguineus, 599 


Corallorhiza, 167, 168; multiflora, 167 
odontorhiza, 662 

Coriolus, 342 

Cornus circinata, 656; florida, 664; 


mas, 129; paniculata, 656 
Corydalis aurea, 659; glauca, 650 
Corylus americana, 20, 661; rostrata, 


Covillea, 


20 

105 

161: corallicola, 

Crataegi, New North American, 639 

Crataegi of Mexico and 
America, The, 501 


Cracca cinerea, 160 


Central 


Crataegus, 511, 640; Barous- 
sana, 501, 504; Brittonii, 640, 641; 


501-503, 


Carrierei, 503: columbiana, 642; 
Crus-galli, 503; Douglasii, 642; gran- 
diflora, 503; Greggiana, 504, 511, 


639: grignoniensis, 503: hypolasia, 
506; Lavallei, 503; lobata, 503; mex- 
icana, 502-504, 506, 508, 510; mexi- 
cana microsperma, 508: Nelsoni, 


504, 512; Parryana, 504, 510; pu- 
bescens, 502-505, 508, 511; pubescens 
Botterii, 506; quitensis, 501 ; Rosei, 
504, 509, 511 ; spinosa, 501 ; stipulacea, 
stipulosa, 504, 508; sub- 


508; tomentosa, 641; 


Sol 


serrata, 506, 
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Lracyi, 639; uniflora, 641; Vailiae, 
640, 641; Williamsii, 641, 642 

Cristatella Jamesii, 269 

Criterion for species and genera among 
the bacteria, A statistical, 31 

Crotalaria Purshii, 637; sagittalis, 671 

Cryptanthe affinis, 679; ambigua, 680 ; 
barbigera, 679; confusa, 679; 
grandifiora, 679; leiocarpa, 679, 
680; leptophylla, 678; Torreyana, 
680; Torreyana calycosa, 680 

Cryptosphaeria, 148; Taxi, 148 

Cryptotaenia canadensis, 658 

Cucurbita foetidissima, 269 

Cunila Mariana, 663, 666; origanoides, 
663, 666 

Cuphea petiolata, 666 ; viscosissima, 666 

Cyathisphaeria, 147 

Cylindrosporium, 148; concentricum, 
148 

Cynoctonum sessilifolium, 588, 591 

Cynoglossum officinale, 659 

Cyperus Martindalei, 637; pseudovege- 
tus, 587 

Cypripedium, 543, 545, 546; acaule, 12; 
Calceolus, 544; pubescens, 659 

Cyrilla racemiflora, 589 

Cystopteris bulbifera, 657; fragilis, 670, 
671 


Dactylis glomerata, 377 

Dalea, 573, 575, 576, 579; alopecu- 
roides, 578; polyadenia, 575; versi- 
color, 574 

Damasonium, 545 

DanveENno, J. B. Osmotic theories, with 
special reference to van’t Hoff’s law, 
283 

Dartinc, C. A. Sex in dioecious 
plants, 177 

Dasystephana parvifolia, 637 

Datura Stramonium, 672 

Daucus Carota, 492, 672 

Dendropanax, 644; brachypodum, 
644; imsulare, 644; laurifolium, 
644 

Dennstaedtia punctilobula, 657 

Dentaria diphylla, 659; laciniata, 659 

Deschampsia caespitosa, 533; caespi- 
tosa confinis, 533; confinis, 533 

Desmodium acuminatum, 666; can 
escens, 666; grandiflorum, 666: nudi- 
florum, 666; viridiflorum, 666 

Development of the imbedded anther- 
idium in Dryopteris stipularis 
(Willd.) Maxon and “ Nephrodium 
molle,” The, 557 

Development of the sporogonium and 
adjacent tissues of the gametophore 


Dewalquea grénlandica, 


INDEX 


of Conocephalum conicum, The, 615 | 


Dialonectria, 202; vulpina, 203 

Dianthus Armeria, 671; barbatus, 671 

Dicentra canadensis, 659; Cucullaria, 
6059 

Dicksonia borealis, 245, 246; groen- 
landica, 245 

Dicranella Fitzgeraldi, 658; hetero- 
malla, 657, 658, 662: scoparium, 658 

Diervilla Lonicera, 656, 664;  trifida, 
656, 6004 

Diodia rigida, 163; virginiana, 587 

Dioecious plants, Sex in, 177 

Diospyros, 263; amboyensis, 262; 
primaeva, 263 

Diplococci, 36 

Diplodia, 148 

Diplodina fusispora, 337 

Diplophylleia albicans, 305; apiculata, 
305; obtusifolia, 305; taxifolia, 305 

Diplophyllum obtusifolium, 305 

Dipsacus sylvestris, 672 

Distichlis dentata, 536; spicata, 536; 
stricta, 536; thalassica, 536 

Ditaxis cyanophylla, 106; mercuria- 
lana, 106 

Ditrichum pallidum, 658; tortile, 658 

Dothiorella Celastri, 337 

Doxema, 595 


Drucr, G. C. Helleborine Hill or 
Epipactis Adans.?, 543; What is 
Convallaria odorata Mill. ?, 409 


Dryopteris, 41, 43-45; Boottii, 42; 
Clintoniana, 41, 42, 44, 45, 47, 48: 
Clintoniana X intermedia, 42, 46; 
Clintoniana silvatica, 47; Clintoniana 

‘ spinulosa, 45, 48; cristata, 41, 
42, 44, 46, 47; cristata x Goldiana, 
47, 48; cristata X intermedia, 42; 
cristata X marginalis, 41-45; cristata 

spinulosa, 42, 46; dilatata, 44; 

Filix-mas, 44; Goldiana, 41, 42, 44, 
47, 48; Goldiana spinulosa, 47, 48: 
intermedia, 41, 42, 44, 49; interme- 
media X Marginalis, 48, 49; mar- 
ginalis, 41, 42, 44, 46, 657, 658, 661, 
668, 670; marginalis x spinulosa, 
49; noveboracensis, 662; parasitica, 
557; pittsfordensis, 42, 49; simulata, 
662; spinulosa, 41, 42, 46-48, 662; 
spinulosa intermedia, 662; stipularis, 
559, 560, 563-566, 568-570 

Dryopteris, New hybrids in, 41 

Dryopteris stipularis (Willd.) Maxon 
and “ Nephrodium molle,” The de- 
velopment of the imbedded anther- 
idium in, 557 


Eatonia intermedia, 533 
Eccilia flavida, 153 
Echinocereus viridiflorus, 269 


; 
| 
252 


Echinodontium tinctorium, 342 

Echium vulgare, 672 

Eclipta alba, 671 

Effect of chemical stimulation, Nitro- 
gen assimilation of Sterigmatocystis 
nigra and the, 235 

Effect of mechanical pressure on the 
roots of Vicia Faba, Notes on the, 
457 

EcGciestoxn, W. W. New North 
American Crataegi, 639; The Cra 
taegi of Mexico and Central America, 
501 

Eleocharis tuberculosa, 591 

Ellobocarpus, 475; cornutus, 475; ole- 
raceus, 476 

Elymus, 540, 541 ; europaeus, 38c; glau- 
cus, 540; jejunus, 539; Macounii, 
541; marginalis, 539; Petersonii, 
540; Saundersii, 541; virginicus 
jejunus, 539; virginicus minor, 539; 
vulpinus, 540, 541 

Embryo-sac of Pandanus, The, 205 

Embryo-sac of Passiflora adenophylla, 
Notes on the, 273 

Epilobium coloratum, 659 

Epipactis, 543, 545-548; latifolia, 547; 
Royleana, 547 

Epipactis Adans.?, Helleborine Hill, or, 
543 

Epiphegus virginiana, 659 

Eremocarya lepida, 677; micrantha, 
677; muricata, 677 

Erianthus strictus, 591 

Erigeron bellidifolius, 659; philadel- 
phicus, 659; pulchellus, 659 

Eriocaulon septangulare, 3 

Eritrichium barbigerum, 679; circum- 
scissum, 677 

Ervum, 545 

Erysiphe, 353; Cichoracearum, 3 
Graminis, 353, 354, 380, 385 

Erythronium americanum, 659 

Eucalyptus, 261 ; angusta, 260, 264 

Eupatorium ageratoides, 658, 660, 666; 
purpureum, 659; rotundifolium, 587 ; 
urticaefolium, 658, 660, 666; ver- 
benaefolium, 587 

Euphorbia hirsuta, 671; maculata, 671; 
Preslii, 671 

Euquamoclit, 506 

Eurynchium hians, 661 

Exogonium umbellatum, 602 


Fagopyrum esculentum, 671; Fagopy- 
rum, 456 

Fagus, 134, 140, 545; americana, 118, 
122, 128, 129, 133, 144, 656, 660, 661, 
663; grandifolia, 22, 656, 661, 663; 
sylvatica, 118, 122, 128, 129, 133 

Fegatella conica, 615 


INDEX 


Ferns and flowering plants of Nan- 
tucket, 1, 441 

Ferns, The power of growth exhibited 
by ostrich, 221 

Festuca, 538; amethystina asperrima, 
537; asperrima, 537; calligera, 537; 
elatior, 377 ; elatior arundinacea, 377 ; 
elatior pratensis, 377; heterophylla, 
377; megalura, 538; octoflora, 538; 
ovina, 537; ovina calligera, 537; 
ovina pseudovina, 536, 537; pacifica, 
538; pseudovina, 536, 537; reflexa, 
538; saximontana, 536, 537; stric- 
ta, 537 

Ficus, 258, 394; aligera, 258; bumeli- 
oides, 258; Mudgei, 258; ovata, 253; 
ovatifolia, 253; Woolsoni, 253 

Filipendula, 404; denudata, 404; 
kamtschatica, 404; occidentalis, 404; 
rubra, 404; Ulmaria, 404 

Fimbriaria Bonjeanii, 300; Linden- 
bergiana, 300 

Fissidens bryoides, 658, 662; osmundi- 
oides, 658 

Flabellaria conglutinata, 96 

Flammula praecox, 334 

Flora of Peninsular Florida, Additions 
to the, 159 

Flora of the Atlantic coastal plain, 
Contributions to the Mesozoic, 245 

Flora of the Carolinas, Additions to the, 
635 

Flora, Studies on the Rocky Mountain, 
531, 675 

Florida, Additions to the flora of Pen- 
insular, 156 

Flowering plants of Nantucket, 1, 441 

Foeniculum, 545; officinale, 672 

Forsythia viridissima, 129 

Fragaria vesca, 666; virginiana, 666 

Fraxinus, 122, 123, 139; americana, 14, 
118, 122, 123, 128, 129, 134, 656, 661, 
664; caroliniana, 588 ; pennsylvanica, 
656; pubescens, 656, 669 

Freycinetia, 207 

Frullania eboracensis, 657 

Funaria hygrometrica, 658, 662, 665 

Fungi, New Species of, 153, 329 

Fungi, The present treatment of mono- 
typic genera of, 147 

Fungus of the swamp cedar, A new, 34! 

Furearia, 475; cornuta, 475; thalic- 
troides, 476 

Fusamen, 157 

Fusarium, 165; Bartholomaei, 157; 
juglandinum, 157; Lini, 383 

Fusisporium, 157 


Galinsoga parviflora, 672 
Galium Aparine, 658; boreale, 670; cir- 
caezans, 659; triflorum, 658 
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Gametophore of Conocephalum conicum, 
rhe development of the sporogonium 
and adjacent tissues of the, 615 

Gaylusaccia baccata, 664; frondosa, 
664; resinosa, 664 

Genera among the bacteria, A statisti- 
cal criterion for species and, 31 

Genera of fungi, The present treatment 
of monotypic, 147 

Gentiana, 545; Elliottii, 637; quinque- 
folia, 6590 

Genus Ceratopteris: a preliminary re- 
vision, The, 463 

Genus Neomeris and notes on other 
Siphonales, The, 75 

Genus Usnea, as represented in New 
England, Preliminary notes on the, 
309 

Geocalyx graveolens, 657, 658, 662 

Georgia, Some coastal plain plants in 
the Piedmont region of, 583 

Geranium Robertianum, 658, 660, 668- 
670 

Gerardia, 163; domingensis, 163; flava, 
666 

Geum album, 666; virginianum, 666 

Gilibertia, 644; brachypoda, 644; in- 
sularis, 644; laurifolia, 644 

Gillena, 398 

Gillenia, 398; trifoliata, 659 

Glaucium, 545 

Gieason, H. A. Some unsolved prob 
lems of the prairies, 265 

Gloeosporium, 148 

Glyceria fluitans, 377 

Goniostachyum citrosum, 162; grave- 
olens, 162 

Gooptatte, A. R. Notes on the anat- 
omy of Parosela spinosa (A. Gray) 
Heller, 573 

Goodyera, 546; pubescens, 662 

GraHaM, M. The development of the 
sporogonium and adjacent tissues of 
the gametophore of Conocephalum 
conicum, 615 

Greeneocharis, 678; circumscissa, 
677 

Grecory, L. H. Notes on the effect of 
mechanical pressure on the roots of 
Vicia Faba, 457 

Griccs, R. F. On the characters and 
relationships of the Platanaceae, 389 

Growth and leaf content, The study of 
winter buds with reference to their, 
117 

Growth exhibited by ostrich ferns, The 
power of, 221 

GRUENBERG, B. C. Some aspects of the 
mycorhiza problem, 165 

Gunnera, 206, 210, 216, 217: Hamil- 

tonii, 216; macrophylla, 206, 216, 217 


Gymnadeniopsis clavellata, 12 

Gymnoascus, 230 

Gymnocolea laxifolia, 304 

Gyroceras Celtidis, 155; divergens, 
155 

Habenaria lacera, 659; Nuttallii, 635 

Halimeda, 93, 94; lacrimosa, 93, 94, 
100, 102; Tuna, 94 

Hamamelis virginiana, 656, 661, 663, 
664, 668 

Haplosporella, 337 

Harper, R. M. Some coastal plain 
plants in the Piedmont region of 
Georgia, 583 

HARSHBERGER, J. W. The plant forma- 
tions of the Nockamixon’§ Rocks, 
Pennsylvania, 651 

Hawaiian Scaevola, A new, 645 

Heckeria, 216 

Hedeoma Drummondii, 685; longi- 
flora, 685; ovata, 685; pulegioides, 
666; sancta, 685; thymoides, 685 

Hedysarum, 545 

Helenium autumnale, 671 

Helianthus angustifolius, 586; annuus, 
457; decapetalus, 658, 659; divari- 
catus, 666; strumosus, 666; tuber- 
osus, 492 

Helleborine, 543-548; africana, 546; 
atropurpurea, 543, 547; babiani- 
folia, 547; consimilis, 547; gi- 
gantea, 547; latifolia, 543, 547; 
longifolia, 547; microphylla, 547; 
orbicularis, 547; palustris, 543, 544, 
547; papillosa, 547; pycnosta- 
chys, 547; somaliensis, 547; 
Thunbergii, 547; trimervia, 547 

Helleborine Hill or Epipactis Adans. ?, 
543 

Helleborus, 545; niger, 671 

Hemerocallis fulva, 7 

Hepatica triloba, 659, 661, 668 

Hepaticae from the state of Washing- 
ton, Some noteworthy, 299 

Herminium, 546 

Herpotrichia rhodospila, 154; rhodo- 
spiloides, 154 

Heteranthera dubia, 3 

Heuchera americana, 660, 668, 670 

Hibiscus Trionum, 672 

Hicoria, 122, 130, 132, 140; alba, 19; 
glabra, 19, 663; microcarpa, 19, 119, 
129, 133; ovata, 20, 118, 122, 128, 
129, 131, 664 

Hieracium canadense, 666; paniculatum, 
666; scabrum, 666; venosum, 666 

Hoff’s law, Osmotic theories, with spe- 
cial reference to van’t, 283 

Holodiscus, 400; argenteus' bifrons, 
403: australis, 401, 402; dumosus, 
401; microphyllus, 401 
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Hordeum, 366, 374, 376; bulbosum, 354, 
357, 366, 377; coeleste, 356; decipi- 
ens, 377; deficiens, 354; depressum, 
539; distichon, 354-356, 358, 360, 
362, 364-366, 377, 379; hexastichon, 
354, 377; hexasticho-furcatum, 385; 
intermedium, 354, 356, 377; jubatum, 
354, 358, 366, 367, 377; Kaufmanni, 
356; maritimum, 354, 355, 359, 307, 
377; murinum, 354, 377; nodosum, 
380, 362, 366, 377, 379; nodosum de- 
pressum, 539; nudum, 354, 355, 358: 
360, 362, 364, 366, 377, 379; Ppra- 
tense, 359; sativum distichon, 355. 
358, 360, 364; sativum hexastichon, 
356: sativum vulgare, 356, 361, 363; 
secalinum, 354, 359, 366, 377, 379; 
silvaticum, 354, 377, 380; spon- 
taneum, 385; Steudelii x trifurcatum, 
355, 360, 366, 377; tetrastichon, 355. 
361, 366, 377; tetrastichon trifur- 
catum, 361; trifurcatum, 354-356, 
361, 366, 377; vulgare, 354-366, 369, 
371, 378, 377, 378: Zeocriton, 354- 
356, 358, 362-364, 366, 369, 375, 375- 
380 

Horkelia, 404, 406; Baileyi, 406; ber- 
nardina, 405; Bolanderi Parryi, 405; 
Brownii, 404, 405; californica pauci- 
foliata, 404; Congdonis, 406; con- 
gesta, 405; fusca tenella, 405; glan- 
dulosa, 404; Gordonii, 406: hispidula, 
404, 405; imtegrifolia, 404, 405; 
Micheneri, 405; Parryi, 405; parvi- 
flora, 405; platycalyx, 404; pulchra, 
404, 405; Rydbergii, 404; sericata, 
405; tenella, 405; tenuisecta, 404. 
405; tridentata, 405; truncata, 404: 
utahensis, 406; Wilderae, 404 

Horkeliella, 406 

House. H. D. Studies in the North 
American Convolvulaceae—V. Qua- 
moclit, 505 

Howe. M. A. Phycological Studies— 
IV. The genus Neomeris and notes on 
other Siphonales, 75 

Howe, R. H., Tr. Preliminary notes on 
the genus Usnea, as represented in 
New England, 309 

Humulus japonicus, 28; Lupulus, 
671 

Hybrids in Dryopteris, New, 41 

Hydrangea arborescens, 656, 660-662 

Hydrastis canadensis, 659 


Hydrophyllum canadense, 658; virgini- 


cum, 658 

Hygrobiella laxifolia, 304 

Hylocomium proliferum, 658; trique- 
trum, 658 

Hymenaea dakotana, 257 
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Hypenantron Bonjeanii, 300; Linden- 
bergianum, 300 

Hypericum ellipticum, 666; perforatum, 
672 

Hypholoma campanulatum, 336 

Hypocreales—II. Nectria Peziza, Notes 
on North American, 201 

Hypoxis erecta, 665; hirsuta, 11 


Ibidium Beckii, 13; cernuum, 13; gra- 
cile, 13 

Ilex amboyensis, 259; glabra, 589; 
ovata, 259 

Impatiens biflora, 657, 660, 661, 665, 
668 ; fulva, 657, 660-662, 665, 668 

Index to American botanical literature, 
(1908), 51, 113, 171; (1909), 227 
275; (1908), 345; (1909), 411, 485, 
553, 611, 647, 699 

Indigofera, 627 

Inocybe Bakeri, 332; bulbosa, 333; 
rimosa, 333; sambucina, 333 

International fotanical Congress of 
Vienna in 1905, Propositions relating 
to the amendment and completion 
of the International Rules of Bo- 
tanical Nomenclature adopted by the, 
55 

Ipomoea, 505; acuminata, 508: angu- 
laris, 598; angulata, 598; Batatas, 
492; coccinea, 505, 508, 600; cholu- 
lensis, 598; coccinea hederifolia, 600 ; 
coccinea luteola, 600; coccinea pu- 
bescens, 600; cyamoclita, 596: di- 
chotoma, 599; erythraea, 599; Funis, 
601: globosa, 598; Hartwegii, 508; 
hastigera, 509; hederifolia, 599; 
Humboldtiana, 599; Llaveana, 601 ; 
luteola, 600; Quamoclit, 505, 596, 
666; pandurata, 666: parviflora, 599; 
peduncularis, 602; phoenicea, 599; 
sanguinea, 599: versicolor, 602 

Iris prismatica, 11; versicolor, 11 

Isothea, 149; Nyssae, 149 

Ivesia, 406; argyrocoma, 406; 
Baileyi, 406, 407: callida, 407; 
chaetophora, 406; eremica, 406, 4073 

Gordonii, 406; lycopodioides, 406; 

megalopetala, 406; pygmaea, 406; 

setosa, 406; Shockleyi, 406: Tweedyi, 

406, 407; unguiculata, 406 


Jamesoniella, 303 

Juglans, 206; cinerea, 656, 661, 668; 
niera, 157, 656 

Juncoides campestre, 7 

luncus abortivus, 636; acuminatus, 
aristulatus, 6. 587: articulatus, 6; 
balticus, 4; brevicaudatus, 7; bu- 
fonius, 4: canadensis, 7: canadensis 
coarctatus, 7; dichotomus, 5, 6; ef- 


by 
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fusus, 4; effusus compactus, 4; fili- 
formis, 4; Gerardi, 4; Greenei, 5; 
marginatus, 6; militaris, 6; nodosus, 
7; pelocarpus, 6; scirpoides, 587; 
tenuis, 4, 5; tenuis anthelatus, 5 ; tri- 
gonocarpus, 591 

Jungermannia, 303; Allenii, 303, 304, 

atrovirens, 304; Blyttii, 301; 
cordifolia, 303, 304; laxifolia, 304; 
obtusifolia, 305; pumila, 304; ri- 
paria, 304 

Juniperus virginiana, 653, 656, 663, 664, 


668, 


207 
307 
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Kalmia angustifolia, 662; latifolia, 662 
Koeleria truncata major, 533 

Kopsia, 604 

arynitzkia circumscissa, 677 


Laestadia, 149; rhytismoides, 149 

Lamium amplexicaule, 672; maculatum, 
071, 672 

Lantana canescens, 162; ovatifolia, 163 

Laplacea, 399 

Laportea canadensis, 657, 

Lappula leucotricha, 676 ; 
676, 677 

Larix, 320 

Lastrea pseudo-mas cristata apospora, 
558; pseudo-mas polydactyla, 557 

LaruaM, M. E. Nitrogen assimilation 
of Sterigmatocystis nigra and the 
effect of chemical stimulation, 235 

Laurophyllum angustifolium, 256; ele- 


661 
occidentalis, 


gans, 255; lanceolatum, 255; nervil- 
losum, 255, 256; reticulatum, 256 


Laurus angusta, 256; plutonia, 255, 256 

Leaf content, The study of winter buds 
with reference to their growth and, 
117 

Lechea major, 666; 
losa, 600 

Leguminosites raritanensis, 257, 264 

Lemna minor, 2; trisulca, 2 

Lens, 545 

Leonurus Cardiaca, 671 

Lepidium campestre, 671 

Leptonia flavobrunnea, 332 

Leptorchis Loeselii, 13 

Lespedeza angustifolia, 587; capitata, 
666 ; Nuttallii, 666 ; procumbens, 666 ; 
violacea, 666 

Lesquerella argentea, 269 

Leucobryum glaucum, 658, 665 

Lichen barbatus, 310; floridus, 310 

Lilium, 183, 215, 216; philadelphicum, 
8, 665; superbum, 8 

Limodorum, 544; tuberosum, 12, 

Limonium, 545 

Linaria, 545: vulgaris, 668 

Lindera 661 


minor, 666; vil- 


638 


Benzoin, 


711 


Lindleya, 399 


Lindleyella, 399; mespiloides, 399; 
Schiedeana, 399 
Linum, 545; usSitatissimum, 671; vir- 


ginianum, 666 ; 
Liparis liliifolia, 659 
Lippia stoechadifolia, 162 
Liquidambar, 586 
Liriodendron, 139; Tulipifera, 119, 
128, 134, 144, 656, 661 
Liriodendropsis, 257 
Listera, 544, 546 
Literature, American botanical, (1908), 


122 


ee, 


a2, 


SI, 123, 171; (1909), 227, 3275; 
(1908), 345; (1909), 411, 485, 553, 
611, 647, 6990 


Lithophragma, 693 

Lithospermum arvense, 
scissum, 677 

Lobelia glandulosa, 587 
spicata, 659 

Lolium italicum, 378; perenne, 378 

Lonicera Caprifolium, 657, 660, 
668; grata, 657, 660, 664, 668 

Lophanthus nepetoides, 659 

Lophocolea heterophylla, 657, 

Ludwigia alternifolia, 7 
588; linearis, 588 

Luzula campestris multiflora, 7 

Lychnis alba, 671; vespertina, 671 

Lycopodium alopecuroides, 591; clava- 
tum, 657; complanatum, 657 

Lysimachia Nummularia, 671 ; 
folia, 671 


666; circum- 


; inflata, 659; 


664, 


658, 662 


hirtella, 


quadri- 


Mackenzir, K. K. Notes on Carex—V., 
477 

Macrosporium cucumerinum, 383 

Macrostemma, 595; vitifolia, 602 

Madrepora Acetabulum, 90 


Madronella oblongifolia, 686; ses- 
silifolia, 685 

Magnolia, 254; auriculata, 253, 254; 
Boulayana, 254; glauca, 587; glau- 
coides, 254; Hollicki, 253 

Maianthemum canadense, 661, 669 

| Malacothrix altissima, 607; arach- 
noidea, 605, 608, 609; implicata, 
607; saxatilis, 607, 609; tenuifolia, 
607 


Malaxis, 544 

Malva rotundifolia, 671 ; sylvestris, 67 

Malvastrum coccineum, 109 

Marchantia, 179, 615, 617-619, 622; 
polymorpha, 179, 658, 660-662 

McGrecor, E. A. Two new spermato- 
phytes from California, 605 

Mechanical pressure on the roots of 
Vicia Faba, Notes on the effect of, 


457 


: 
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Medeola virginiana, 9, 659 

Medicago sativa, 671 

Melampyrum americanum, 666 

Melandrium, 193; album, 181 

Melanthera aspera, 164; deltoidea, 164; 
radiata, 163, 164 

Melilotus, 545; alba, 
671 

Menispermum canadense, 657, 665 

Mentha, 684; arvensis glabrata, 
arvensis lanata, 687; arvensis Pen- 
ardi, 686; borealis, 686; canadensis, 
686, 687; canadensis borealis, 686; 
canadensis glabrata, 686: canadensis 
glabrior, 686 ; canadensis lanata, 687: 
grabrata, 687; glabrior, 686, 687: 
lanata, 687; occidentalis, 687: 
Penardi, 686, 687: piperita, 672; ro- 
tundifolia, 672; spicata, 672; viridis, 
672 

Menyanthes, 545 

Mercurialis annua, 181 

Mertensia alpina, 681; arizonica, 681; 
cana, 608; canescens, 698; ciliata, 
680; humilis, 681 ; intermedia, 681 ; 
lanceolata, 681; Leonardi, 680; ob- 
tusiloba, 681; pallida, 680; steno- 
loba, 681 ; virginica, 650 

Mesozoic flora of the Atlantic coastal 
plain, Contributions to the, 245 

Mespilus pubescens, 505, 508, 
stipulosa, 508 

Metzgeria conjugata, 662 

Meum, 545 

Mexico and Central America, The Cra- 
taegi of, sor 

Micrococci, 36 

Microsphaera, 353 

Mikania scandens, 671 

Mildews of the cereals, The, 353 

Mina, 595, 596; lobata, 602 

Mitchella repens, 659 

Mitella diphylla, 657, 661 

Mnium affine, 658; punctatum, 658, 
662; rostratum, 658; sylvaticum, 658, 
662, 665 

Moerckia Blyttii, 301 

Mollugo verticillata, 671 

Monarda fistulosa, 666; punctata, 666 

Monardella odoratissima, 685, 686 

Monotropa, 166, 167; uniflora, 659 

Monotypic genera of fungi, The present 
treatment of, 147 

Moore, E. The study of winter buds 
with reference to their growth and 
leaf content, 117 

Morenoa, 595; 
grandiflora, 601 

Morris, E. L. North American Plan- 
taginaceae, 515 


671; officinalis, 


686 ; 


511; 


globosa, 597, 598; 


INDEX 


Morus alba, 28; rubra, 656, 660 
Mucor, 179, 242; Mucedo, 179 


Muhlenbergia, 531; depauperata, 531; 
squarrosa, 531; tenuiflora, 670; 
Willdenowii, 670 

Mycorhiza problem, Some aspects of 


the, 165 
Myosotis palustris, 659 ; scorpioides, 659 
Myrica, 249; carolinensis, 19, 590, 592; 
Gale, 18; grandifolia, 249; Hollicki, 
249, 264; pumila, 590 
Myrsine elongata, 262; Gaudini, 262 
Myrsinites Gaudini, 262 
Myxosporium acerinum, 338 
Myzorrhiza, 693, 6094; californica, 
696, 607; chilensis, 694; 
Cooperi, 6095; corymbosa, 696, 
Grayana, 6095, 606; ludovici- 
ana, 694, 696; multiflora, 695; pi- 
norum, 6095; tuberosa, 605; vio- 
lacea, 605; xanthochroa, 606 


695, 


697 ; 


Nabalus altissimus, 662 

Naemaspora, 149 

Naias, 466; obvoluta, 476 

Nantucket, The ferns and flowering 
plants of, 1, 441 

Nardia, 302, 303: Breidleri, 302, 303; 
compressa, 303; Geoscyphus, 302 

Naucoria vinicolor, 334 


Nectria, 201, 202; betulina, 202, 203; 
lasioderma, 203; Peziza, 202, 203; 
rimincola, 202, 203; Umbellulariae, 


203; vulpina, 202, 203 

Nectria Peziza, Notes on North Ameri- 
can Hypocreales—II., 201 

Neocosmospora vasinfecta, 384 

Neomeris, 75, 78; annulata, 76, 709, 
85-88, 90, 100; cespitosa, 78; Cokeri, 
76, 27; 87, 89, 92, 100; du- 
metosa, 75-85, 100, 102; Kelleri, 83, 
87; mucosa, 76, 79, 84-87, 
stipitata, 76, 82, 83, 86, 87, 
ror; van Bosseae, 76, 
84, 86, 100, 101 

Neomeris and notes on other Siphon- 
ales, The genus, 75 

Neorthosis, 595 

Neottia, 546 

Nepeta Cataria, 668, 672; Glechoma, 
671, 672; hederacea, 671, 672 

Nephrodium, 559; cristatum Clintoni- 
anum f. silvaticum, 47, 48; dilatatum 
cristatum gracile, molle, 557, 
560, 563, 565, 568, 560, 571; Oreop- 
teris coronans, 558 

‘Nephrodium molle,” The development 
of the imbedded antheridium in Dry- 
opteris stipularis (Willd.) Maxon and, 


8o, 
79, 85, 
100; 


100, 


78, 80-82, 


558; 


He 
3 
=, 
= 
a 


INDEX 


New combinations in Araliaceae, 643 

New England, Preliminary notes on 
the genus Usnea, as represented in, 
309 

New fungus of the swamp cedar, A, 341 

New Hawaiian Scaevola, A, 645 

New hybrids in Dryopteris, 41 

New Jersey, Contributions to the 
Mesozoic flora of the Atlantic 
coastal plain—III., 245 

New Mexico, Some hitherto undescribed 
plants from, 105 

New North American Crataegi, 639 

New species of fungi, 153, 329 

New species of Puccinia, A, 549 

New spermatophytes from California, 
605 

Nidus avis, 544, 546 

Nitrogen assimilation of Sterigmato- 
cystis nigra and the effect of chemical 
stimulation, 235 

Nitschkia, 147, 148 

Nitzschia, 147 

Nockamixon Rocks, Pennsylvania, The 
plant formations of the, 651 

Nomenclature adopted by the Inter- 
national Botanical Congress’ of 
Vienna in 1905, Propositions relating 
to the amendment and completion of 
the International Rules of Botanical, 


55 

North American Convolvulaceae—V. 
Quamoclit, 595 

North American Crataegi, New, 639 

North American Hypocreales—II. Nec- 
tria Peziza, Notes on, 201 

North American Plantaginaceae, 515 

Notes on Carex, 477 

Notes on North American Hypocreales 
—II. Nectria Peziza, 201 

Notes on other Siphonales, The genus 
Neomeris and, 75 

Notes on Rosaceae, 397 

Notes on the anatomy of Parosela spi- 
nosa (A. Gray) Heller, 573 

Notes on the anatomy of Sesban macro- 
carpa Muhl., 625 

Notes on the embryo-sac of Passiflora 
adenophylla, 273 

Notes on the effect of mechanical pres- 
sure on the roots of Vicia Faba, 457 

Notes on the genus Usnea, as repre- 
sented in New England, Preliminary, 
309 

Noteworthy Hepaticae from the state of 
Washington, Some, 299 

Nothaphyllon, 693, 694 

Nymphaea, 590; fluviatilis, 589 

Nymphoides, 545 

Nyssa, 586; sylvatica, 664 


— 
wy 


Oakesia sessilifolia, 7, 659 

Obolaria virginica, 659 

Odontoschisma prostratum, 662 

Oldenlandia uniflora, 587 

Olivia, 90 

On the characters and relationships of 
the Platanaceae, 389 

Onobrychis, 545 

Onoclea Struthiopteris, 221, 222 

Onychium, 466; cornutum, 475 

Ophris, 544 

Ophrys, 546 

Opuntia fragilis, 269 

Orchis, 543, 544; spectabilis, 659 

Oreocarya spicata, 678; virgata, 678 

Orobanche, 693, 694; bulbosa, 695 ; cali- 
fornica, 695; chilensis, 694; comosa, 
605, 6096; fasciculata, 693, 694; 
Grayana, 695; ludoviciana, 693, 694; 
ludoviciana Cooperi, 695; minor, 693, 
694; multiflora, 695; pinorum, 695; 
purpurea, 603, 694; ramosa, 693, 604; 
uniflora, 603, 694; xanthochroa, 696 

Oryzopsis, 670; melanocarpa, 670; 
racemosa, 670 

Osmorrhiza brevistylis, 658 

Osmotic theories, with special reference 
to van’t Hoff's law, 283 

Osmunda_ cinnamomea, 

662 

Ostrich ferns, The power of growth ex- 
hibited by, 221 

Ostrya virginiana, 656, 660, 664, 668, 

~ 669 

Oxalis stricta, 666; violacea, 666 

Oxycoccus, 237, 242, 545 

Oxyria, 545 

Oxytheca Abramsii, 
rishii, 605 


662; regalis, 


605-607; Pa- 


Paliurus, 248; ovalis, 248 

Pallavicinia Blyttii, 301, 302; Flotowi- 
ana, 301, 302; Lyellii, 302 

Pandanus, 205, 207, 208, 210, 211, 213, 
217-219; affinis, 208-210, 219; Arto- 
carpus, 208, 210, 213, 218-220; 
odoratissimus, 208, 209, 213, 218, 
220 

Pandanus, The embryo-sac of, 205 

Panicum agrostoides, 587, 591; verru- 
cosum, 591; virgatum, 155, 587 

Papaver, 545 

Parietaria pennsylvanica, 29, 658 

Parkeria, 475; Lockharti, 469, 
pteridoides, 470, 475 

Parosela, 573; spinosa, 574, 575, 579- 
581 

Parosela spinosa (A. Gray) 
Notes on the anatomy of, 573 


475; 


Heller, 


We 
= 
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; incarnata, ; 
pallens, 161; stipu- 


Passiflora adenophylla, 27; 
156; lutea, 156; 
lata, 161 

Passiflora adenophylla, 
embryo-sac of, 273 

Pastinaca sativa, 672 

Pecx, C. H. New species of fungi, 153, 
329 

Pedicularis canadensis, 659 

Pellia epiphylla, 658, 662 

Penicillium, 165; glaucum, 236 

Penicillus, 95, 97, 


100 
Peninsular Florida, Additions 
flora of, 159 
Pennsylvania, The plant formations of 
the Nockamixon Rocks, 651 
Pentstemon albidus, 689, 690; alpinus, 
688 ; auricomus, 688; azureus, 690 ; 
azureus Jaffrayanus, 690; caespitosus, 
690; caespitosus suffruticosus, 680; 
coccinatus, 6091; cristatus, 690; 
Eatonii, 691; Eatonii undosus, 691 ; 
glaber utahensis, 688; glaucus steno- 
sepalus, 112; heterophyllus latifolius, 
690; hirsutus, 668; Jaffrayanus, 690, 
691; Jamesii, 688-690; laevigatus 
digitalis, 659; latifolius, 690; miser, 
690; oreophilus, 688 ; platyphyllus, 
690, 691; procumbens, 6809, 690: 
puberulus, 112; pubescens, 668; 
pumilus, 690; pumilus Thompsoniae, 
690; riparius, 688; similis, 689 ; sub- 
glaber, 688 ; suffrutescens, 689, 690: 
Thompsoniae, 690; utahensis, 688 ; 
Whippleanus, 112; xylus, 689, 690 
Peperomia, 205 10, 214-217, 


Notes on the 


to the 


207, 2 


219; 


hispidula, 213, 217, 218; pellucida, 
206, 215; Sintenisii, 215 

Persicaria hydropiperoides, 453, 454: 
incarnata, 452; lapathifolia, 452; 


opelousana, 453, 454; pennsylvanica, 
452; Persicaria, 453; punctata, 455; 
punctata leptostachya, 455; robus- 
tior, 455; setacea, 454; tomentosa, 
453 
Petasites, 545 
Peziza, 202; Dasyscypha vulpina, 203; 
hydrophora, 203 
Phacelia alpina, 
112; Burkei, 
676; leucophylla, 676; nemoralis, 
nervosa, 675; similis, 111 
Phaseolites elegans, 256, 


675. 676; arizonica, 
675; leptosepala, 
676 


> 


formus, 


256; manhassettensis, 256, 257, 264 


Phaseolus, 183, 190, 192 

Phegopteris hexagonoptera, 657 

Phelipaea, 694; californica, 695; car- 
nosa, 695; comosa, erianthera, 

lutea, 693; 


tuberosa, 695 


695; 
ludoviciana, 
pinetorum, 695 ; 


6095; 


6904; 


INDEX 


Philadelphus, 
145 

Philonotis fontana, 662 

Phleum pratense, 378 

Phloeospora, 149; Ulmi, 149 

Phlox subulata, 668 

Phoma, 237, 241; platysperma, 336 

Phoradendron rubrum, 163 

Phycological studies—IV. The genus 
Neomeris and notes on other Siphon- 
ales, 75 

Phyla stoechadifolia, 162 

Phyllactinia, 353 

Phyllites, 250; ellipticus, 262; 
laris, 250 

Phyllitis, 545 

Phyllosticta innumerabilis, 336 

Physocarpus opulifolius, 656, 660, 664, 
668-670 

Phytolacca decandra, 671 

Phytophthora infestans, 384 

Picea, 123, 130, 132, 140, 141, 320; ex- 
celsa, 119, 123, 128, 134, 137, 145 

Piedmont region of Georgia, Some 
coastal plain plants in the, 583 

Pilea pumila, 661 

Pimpinella Saxifraga, 666 

Pinus, 123, 135, 247, 248, 390; echinata, 
586; palustris, 586, 590, 592; rari- 
tanensis, 247; rigida, 664; Strobus, 
664; Taeda, 586 

Piptocalyx, 678 

Plagiochila asplenioides, 658, 662; po- 
relloides, 662 

Plagiothecium denticulatum, 662 

Plant formations of the Nockamixon 
Rocks, Pennsylvania, The, 651 

Plantaginaceae—III. North American, 


119g, 123, 128, 


orbicu- 


515 
Plantago, 518; Bigelovii, 516, 518, 523- 
525; california, 523, 524, 529; caro- 
liniana, 529; Durvillei californica, 
529; elongata, 516-518, 520-522, 524, 
525, 527; heterophylla, 521-524, 529; 
hybrida, 521, 527; lanceolata, 672; 
linearifolia, 527; macrosperma, 525; 
major, 528; maritima, 521, 527 ; myo- 
suroides, 518, 525; pauciflora, 516; 
perpusilla, 529; picta, 515; pusilla, 
529; pusilla 


516-518, 520-525, 7 
Engelmanni, 522-524, 528; pusilla 


Plants from New Mexico, Some hither- 
to undescribed, 105 
Plants in the Piedmont region of 
Georgia, Some coastal plain, 583 
Plants, Sex in dioecious, 177 
Platanaceae, On the characters and re- 
lationships of the, 3890 


+ 
2 
macrosperma, 516, 525; pusilla major, 
522, 528; virginica, 524; xerodea, 
FP)! 


INDEX 


Platanus, occidentalis, 
656 

Pneumaria, 545 

Pneumococci, 35 

Poa annua, 378; callida, 533; com- 
pressa, 378; curta, 534; Cusickii, 
534; debilis, 670; flexuosa occiden- 
talis, 535; Helleri, 534; idahoensis, 
534; interior, 536; nemoralis, 378, 
536; nervosa, 533; nevadensis, 534; 
occidentalis, 533, 535; Olneyae, 535; 
pratensis, 378; Sandbergii, 534; 
scaberrima, 534; serotina, 533; sub- 
aristata, 534; subreflexa, 535; sub- 
trivialis, 535; trivialis, 378; Wheel- 
eri, 535 

Podophyllum peltatum, 659 

Podosphaera, 353 

Podozamites, 247; angustifolius, 247; 
Knowltoni, 247; lanceolatus, 247 

Pogonatum brevicaule, 658 

Pogonia, 546; ophioglossoides, 12 


393, 394; 390, 


Polemonium coeruleum, 659; Van 
Bruntiae, 659 

Polygala sanguinea, 666; verticillata, 
v06 

Polygonatum, 410, 545; biflorum, 657; 
commutatum, 657; giganteum, 657; 
latifolium, 409; multiflorum, 409, 
410; odoratum, 410; Polygonatum, 


409; officinale, 410; Sigillum, 409 
Polygonella articulata, 456 
Polygonum, 254, 443; amphibium, 455; 


atlanticum, 450, 451; aviculare, 
442-445, 447-449, 451; aviculare 
agrarium, 443; aviculare angustifo- 


lium, 446; aviculare angustissimum, 
446; aviculare depressum, 445; avic- 
ulare diffusum, 443; aviculare erec- 
tum, 448; aviculare latifolium, 446, 
448; aviculare laxum, 446; aviculare 
maximum, 448; aviculare neglectum, 
446; aviculare procumbens, 445; 
aviculare tenuissimum, 446, 448; 
aviculare vegetum, 443, 448; Bellardi, 


451; buxiforme, 444-446, 450; Con- 
volvulus, 455 ; Dumetorum, 456 ; erec- 
tum, 444, 451; exsertum, 450: 
Fowleri, 450; littorale, 444, 445; 


maritimum, 442; monspeliense, 443, 
444, 448; neglectum, 446, 448, 449; 
orientale, 671; Persicaria, 671; pro- 
lificum, 449, 450; provinciale, 445, 
446; punctatum  robustius, 455; 
ramosissimum, 450-452; ramosissi- 
mum __atlanticum, 450; sagittatum, 
455; tenue, 448, 666; tomentosum, 
453; Zuccarinii, 455 

Polyphysa, 89 

Polypodium vulgare, 657, 658, 660, 662, 
669, 670; vulgare grandiceps, 558 


~'! 


Polystichum, 43; acrostichoides, 
658, 661, 662 

Polytrichum commune, 658, 665; pili- 
ferum, 665 

Pontederia cordata, 3; cordata angusti- 
folia, 3 

Populus, 127, 130, 140, 250, 257; alba, 
13; candicans, 14, 27; deltoides, 154; 
grandidentata, 14, 664, 669; hyper- 
borea, 250, 263; orbicularis, 250; 
tremula, 14, 23; tremuloides, 14, 118, 
125, 128, 129, 134, 144 

Porella platyphylla, 658, 662 

Porteranthus, 398 

Portulaca oleracea, 671 

Potentilla, 


657, 


406, 407; acuminata, 407; 
canadensis, 670; norvegica, 671; rep- 
tans, 353; SaxosSa, 407 


Power of growth exhibited by ostrich 
ferns, The, 221 

Prairies, Some unsolved problems of 
the, 265 

Preissia, 615, 617-619, 622 

Preliminary notes on the genus Usnea, 
as represented in New England, 309 

Preliminary revision, The genus Cera- 
topteris: a, 463 

Prenanthes altissima, 156 

Present treatment of monotypic genera 
of fungi, The, 147 

Pressure on the roots of Vicia Faba, 


Notes on the effect of mechanical, 
457 
Problems of the prairies, Some un- 


solved, 265 

Propositions relating to the amend- 
ment and completion of the Inter- 
national Rules of Botanical Nomen- 
clature adopted by the International 
Botanical Congress of Vienna in 
1905, 55 

Propositions relatives a l’amendement 
et au complément des Régles inter- 
nationales de la Nomenclature bo- 
tanique, adoptées par le Congrés in- 
ternational de Botanique de Vienne 


en 1905, 65 
Proteoides daphnogenoides, 252, 255 
Protophyllum, 260; obovatum, 259 


Prunus, 139; americana, 656; Avium, 


117, 118; serotina, 656, 664, 668; 
virginiana, 656, 668 

Psoralea, 581, 627 

Pteridium aquilinum, 587 

Pteris, 466; cornuta, 475; siliquosa, 


476; thalictroides, 476 
Pterospermites, 260; auriculatus, 260; 
obovatus, 259 
Puccinia, 549; angustata, 549-551; an- 
gustatoides, 549-551 ; dispersa, 382, 


P 
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383; dispersa Secalis, 383; dispersa Rosaceae, Notes on, 397 
Tritici, 383; Glumarum, 384; Grami- Rubus canadensis, 669; hispidus, 669; 


nis, 386 occidentalis, 656, 661, 668; odoratus, 
Puccinia, A new species of, 549 656, 660, 661, 668; strigosus, 669 
Pulmonaria, 545 Rumex, 545; Acetosella, 441, 671; 
Purpusia, 407; saxosa, 407 Britannica, 441; crispus, 441, 671; 
Pycnanthemum lanceolatum, 666 crispus X obtusifolius, 441; obtusi- 
Pyrola rotundifolia, 659 folius, 441, 671; pallidus, 442; persi- 

carioides, 441; salicifolius, 442; ver- 

Quamoclit, 595; brevipedicellata, 600; ticillatus, 442 

coccinea, 596, 598, 600; coccinea Rypserc, P. A. Notes on Rosaceae, 

hederifolia, 599; coccinea jaliscana, 397; Studies on the Rocky Mountain 

601 ; coccinea luteola, 600; coccinea flora, 531, 675 

pubescens, 600; cholulensis, 599; di- Rynchospora, 549; corniculata, 540- 

chotoma, 599; globosa, 596-598; gra- 552: glomerata, 587 


cilis, 600; grandiflora, 596, 601; 

hastigera, 600; hederifolia, 600; in- Sabbatia campanulata, 588 

divisa, 509; Langlassei, 506, 597; Salix, 124, 130, 135, 139, agi, 292; 
uindleyi, 506, 597; lobata, 596, acuminata, 17; acuminata obovata, 


602; lutea, 600; Mina, 602; pinnata, 17; alba, 15, 119, 124, 128, 129, 134; 
595, 506; Quamoclit, 595, 596; alba X fragilis, 15; aquatica, 17; 
Ruiziana, 599; russelliaefolia, 600; babylonica, 15; Bebbiana, 16, 18; 
vitifolia, 596, 602; vulgaris, 596 cinerea, 16; cinerea obovata, 16; 
Quamoclit, Studies in the North Ameri- cinerea X viminalis, 15; cordata, 17, 
can Convolvulaceae—V., 595 660, 669; decipiens, 15; discolor, 17; 
Quercus, 137, 140, 249; alba, 25, 119, eriocephala, 18; flexuosa, 252; fra- 
126, 128, 129, 132, 134, 145, 656, 663; gilis, 14, 15, 119, 124, 128, 129, 134, 
bicolor, 27; Catesbaei, 590; coccinea, 135, 144; Hayei, 251; humilis, 18; 
23, 590, 661, 663; digitata, 24; Lesquereuxii, 252; mattewanensis, 
georgiana, 590; ilicifolia, 25, 26; 251; membranacea, 250, 25:1; nigra, 
Johnstrupi, 249; laurifolia, 590; 337; pentandra, 17; petiolaris, 16, 18; 
pagodaefolia, 24, 25; palustris, 27; prinoides, 18; proteaefolia, 252 ; pro- 
prinoides, 26, 27 ; prinoides rufescens, teaefolia  linearifolia, 252; pro- 


26; Prinus, 656, 660, 663, 664; rari- teaefolia longifolia, 252; pseudo- 
tanensis, 249; Robur, 27; rubra, 27, Hayei, 251; purpurea, 17; Raeana, 
119, 127, 129, 132, 661, 663, 664, 668 ; 251; raritanensis, 250; rigida, 17; 


stellata, 25; tinctoria, 664; velutina, Russelliana, 15; sericea, 18; Smithi- 
23, 664 ana, 15, 16; tristis, 18; viminalis, 16; 
vitellina, 15 
Radicula, 545; Armoracia, 492 Salomonia, 410; biflora, 9 
Radiola, 545 Salvia, 683, 684 
Ramona, 683, 684 Sambucus, 139; racemosa, 656, 661, 668 
Ranunculus bulbosus, 671 Sanguinaria canadensis, 658, 661 


Reev, G. M. The mildews of the Sanicula marilandica, 650 
cereals, 353 

Relationships of the Platanaceae, On 
the characters and, 389 

Rhododendron, 123, 132, 140, 141; 
maximum, 119, 128, 134, 136, 145, 
656, 658, 661, 664 

Rhus copallina, 587; radicans, 657, 663, 
669; typhina, 656, 664, 669 

Ribes rotundifolium, 664; rubrum, 664 


Saponaria officinalis, 671 

Sassafras officinalis, 664 

Satyrion, 543 

Saxifraga pennsylvanica, 658, 660; vir- 
giniensis, 668, 670 

Scaevola, A new Hawaiian, 645 

Scaevola Swezeyana, 645 

Scapania, 300, 306; dentata, 306; 


Robinia, 625; Pseudo-acacia, 656 Evansii, 306; intermedia, 305, 306; 

Rock, J. F. A new Hawaiian Scaevola nemorosa, 658, 662; nemorosa inter- 
645 media, 305; paludosa, 306; paludosa 

Rocky Mountain flora, Studies on the, papillosa, 306, 307; paludosa voge- 
531, 675 siaca, 307; umbrosa, 306 

Roots of Vicia Faba, Notes on the ef- | Schizonotus, 397, 308, 400, 401 ; argen- 
fect of mechanical pressure on the, teus alpestris, 403; argenteus fissus, 


457 | 403; argenteus intermedius, 402; ar- 
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genteus mexicanus, 404; sorbifolius, 
397 

Scunerper, R. C. 
in Araliaceae, 643 

Sciadophyllum, 643; 
troyanum, 644 

Sciodaphyllum, 643 

Scirpus atrovirens, 550, 551; Eriopho- 
rum, 587; subterminialis, 637 

Scleria trichopoda, 591; triglomerata, 
587 

Scolopendrium vulgare crispum Drum- 
mondae, 558; vulgare marginale, 558; 
vulgare ramulosissimum, 558 

Scrophularia marilandica, 688 ; neglecta, 
688; occidentalis, 688; serrata, 688 

Scutellaria angustifolia, 682; antirrhi- 
noides, 682; lateriflora, 659; pilosa, 
659; veronicifolia, 681 

Seaver, F. J. Notes on North American 
Hypocreales—II. Nectria Peziza, 201 

Secale, 374, 376; anatolicum, 354, 368, 
378; cereale, 354, 365-368, 377, 378, 
380; cereale X Triticum vulgare, 355. 
367, 378; dalmaticum, 355, 365, 368, 
378; montanum, 355, 366, 368, 378 

Sedum, 692; purpureum, 665, 660; 
Rhodiola, 669; roseum, 669; Tele- 
phium, 665, 669 

Selaginella rupestris, 665 

Senecio obovatus, 662 

Septaria, 149; Ulmi, 149 

Septonema, 156 

Septoria, 149; Ulmi, 149 

Serapias, 543-548; atrorubens, 547; 
latifolia, 544; Lingua, 545 

Sericocarpus asteroides, 666; 
zoides, 666; linifolius, 586 

Sericotheca, 400, 401; argentea, gor, 
403, 404; Boursieri, 401, 402; con- 
color, 401-403; discolor, 401, 402; 
dumosa, 402, 403; fissa, 403; francis- 
cana, 402; glabrescens, 401, 403; 
microphylla, 401, 402; obovata, 403; 
pachydisca, 402; saxicola, 401; 
Schaffneri, 403; velutina, 403 

Sesban, 630, 631; aculata, 630; macro- 
carpa, 625, 631, 632; marginata, 630 

Sesban macrocarpa Muhl., Notes on 
the anatomy of, 625 

Sesbania, 625; aculeata, 628 

Sex in dioecious plants, 177 

Suear, C. L. The present treatment of 
monotypic genera of fungi, 147 

Sicyos, 111; ampelophyllus, 1:1; 
angulatus, 666; parviflorus, 111 

Sida spinosa, 672 

SILBERBERG, B. Stimulation of storage 
tissues of higher plants by zinc sul- 
phate, 489 


New combinations 


Belangeri, 643; 


cony- 


Silene stellata, 666 

Siphonales, The genus Neomeris and 
notes on other, 75 

Sisymbrium, 545; officinale, 671 

Sisyrinchium arenicola, 12; atlanticum, 
Il; graminoides, 11 

Smatt, J. K. Additions to the flora of 
Peninsular Florida, 159 

Smilacina racemosa, 657, 661, 665, 668 

Smilax, 248; glauca, 11; herbacea, 9, 
665; laurifolia, 590; quadrangularis, 
10, 11; raritanensis, 248; rotundi- 
folia, 9-11, 665; rotundifolia quad- 
rangularis, 9, 10; tamnoides, 10 

Solanum, 183; Blodgettii, 161; Dul- 
camara, 672; tuberosum, 492 

Solidago bicolor, 666; caesia, 666, 670; 
flexicaulis, 660; graminifolia, 671; 
lanceolata, 671; latifolia, 660, 666; 
nemoralis, 659 ; rugosa, 666 ; speciosa, 
659; verna, 636 

Some aspects of the mycorhiza prob- 
lem, 165 

Some coastal plain plants in the Pied- 
mont region of Georgia, 583 

Some hitherto undescribed plants from 
New Mexico, 105 

Some noteworthy Hepaticae from the 
state of Washington, 209 

Some unsolved problems of the prairies, 
265 

Sorbaria, 397, 308 

Sorghastrum nutans, 157 

Sparganium, 207, 208, 218; eurycar- 
pum, 209; Greenii, 209; simplex, 208 

Species and genera among the bacteria, 
A statistical criterion for, 31 

Species of fungi, New, 153, 3290 

Species of Puccinia, A new, 549 

Spermacoce aspera, 163 

Spermatophytes from California, Two 
new, 605 

Sphaeralcea, 105, 109; Fendleri, 108, 
109; glabrescens, 107; hastulata, 
107; laxa, 108, 110; leiocarpa, 107, 
108; pumila, 110; ribifolia, 100; 
simulans, 109, 110; tripartita, 
108, 109 

Sphaeria, 148; bombarda, 149; Peziza, 
201, 203; rhytismoides, 149 

Sphaeropsis, 149, 150, 337; conica, 
150; fertilis, 337; simillima, 337 

Sphaerotheca, 353; Humuli, 353 

Sphenopholis intermedia, 533; pallens 
major, 533 

Spiraea, 3097, 398; Boursieri, 402; 
californica, 399, 400; discolor, 398; 
dumosa, 401, 402; fissa, 403; mexi- 
cana, 404; Millefolium, 398; salici- 
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folia, 666; sorbifolia, 397; Ulmaria, 

353 
Spiranthes, 546; 

665 
Spirogyra, 184 
Sporobolus, 531; 


cernua, 665; gracilis, 


depauperatus, 531 

Sporogonium and adjacent tissues of 
the gametophore of Conocephalum 
conicum, The development the, 
615 

Sraser, M. J. Notes on the anatomy 
of Sesban macrocarpa Muhl., 625 

Stachys ampla, 683; arenicola, 682; 
asperrima, 682; Leibergii, 682; 
palustris, 682; rivularis, 682; scopu- 
lorum, 682, 683; teucriformis, 683 

Stagonospora linearis, 338 

P. C., & Wooton, E. 
Some hitherto undescribed 
from New Mexico, 105 

Staphylea trifolia, 656, 664, 668 

State of Washington, Some noteworthy 
Hepaticae from the, 299 

Statice, 545 


of 


O. 
plants 


Statistical criterion for species and 
genera among the bacteria, A, 31 

Steccherinum, 342; Ballouii, 341 

Steironema ciliatum, 669 

Stellaria media, 671 

Stellariopsis, 407 

Sterigmatocystis, 236, 237, 238, 243; 


nigra, 235, 244 
Sterigmatocystis nigra and the effect of 
chemical 


stimulation, Nitrogen as- 
similation of, 235 
Stimulation, Nitrogen assimilation of 


Sterigmatocystis nigra and the effect 
of chemical, 235 

Stimulation of storage tissues of higher 
plants by zinc sulphate, 480 

Strong, G. E. The power of growth ex- 
hibited by ostrich ferns, 221 

Strong, R. E. A new species of Puc 
cinia, 549 

Storage tissues of higher plants, Stimu 
lation of, by zinc sulphate, 489 

Streptococci, 34, 36 

Streptococcus, 34 

Studies in the North American 
volvulaceae—V. Quamoclit, 595 

Studies on the Rocky Mountain flora, 
531, 975 

Studies, Phycological—IV. 
Neomeris and notes on 
phonales, 75 

Study of winter buds with reference to 
their growth and leaf content, The, 
117 

Sulphate, Stimulation of storage tissues 
of higher plants by zinc, 489 


Con- 


The genus 
other Si- 


INDEX 


Swamp cedar, 
34! 

Swietenia Mahagoni, 161 

Synthyris dissecta, 691, 692 
fida, 691, 692 


A new fungus of the, 


; pinnati- 


Syringa vulgaris, 118, 124, 126, 128, 
132, 134, 139, 144 

Tanacetum vulgare, 672 

Taraxacum officinale, 672 

Taxus canadensis, 656, 658, 660-662, 


664, 668 

Teleozoma, 475; thalictroides, 476 

Tephrosia virginiana, 666 

Teucrium canadense, 659 

Thalesia, 694; fasciculata, 693; lutea, 

minuta, 6092, 603; purpurea, 
692, 693; Sedi, 692; uniflora, 692 

Thalictrum dioicum, 658; polygamum, 
658; purpurascens, 658, 661; revolu- 
tum, 661 

Thaspium aureum, 658; barbinode, 659 

Thecanisia, 404 

Theories, Osmotic, with special refer- 
ence to van’t Hoff’s law, 283 

Thuidium delicatulum, 658, 662 

Thysanella fimbriata, 159; robusta, 
159 

Tilia, 132, 140; americana, 118, 129, 
334, 656, 660, 661, 664, 668 ; vulgaris, 
118, 128, 129, 134, 144 

Tiniaria Convolvulus, 455; 
456; Dumetorum, 456 

Tinus, 398 

Tissues, storage, of higher plants, Stim- 
ulation of by zine sulphate, 4890 

Tissues of the gametophore of Cono- 
cephalum conicum, The development 
of the sporogonium and adjacent, 615 

loxylon, 254, 394 

lracaulon sagittatum, 455 

Trachelospermum difforme, 588 


093; 


cristata, 


Tradescantia virginiana, 3, 671, v 
Tragopogon porrifolius, 492 
Treatment of monotypic genera of 


fungi, The present, 147 
Triadenum petiolatum, 589 
Trichomanes X Asplenium 

ria, 4! 

Trichostema dichotomum, 666 
Trifolium, 545; agrarium, 671; arvense, 
incarnatum, 671; pratense, 671 ; 

procumbens, 671 ; repens, 671 
Trillium, 183; cernuum, 658; erectum, 

658 
lriosteum perfoliatum, 659 
lrisetum pratense, 378 
Triticum, 355, 368, 374, 376; compac- 

tum, 368, 372, 375, 378, 380, 385; 


Ruta-mura- 


671; 
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compactum creticum, 355, 368; di- 
coccum, 354, 355, 363, 369, 370, 372, 


373, 375, 376, 378-380, 383, 384; 
durum, 354-356, 363, 365, 368, 369, 
371, 372, 373, 375, 378-380, 384; 


durum affine, 355; Freycenetii, 355, 
368, 371, 378; monococcum, 354, 355, 
368, 372, 373, 378, 384; monococ- 
cum Hornemannii, 355; monococcum 
vulgare, 355; polonicum, 354-356, 
360, 363, 368, 369, 371, 373, 375, 378- 
380; sativum compactum, 368; sati- 
dicoccum, 355, 370; sativum 
371; sativum Spelta, 355, 
sativum tenax, 355; sativum 
turgidum, 374; sativum vulgare, 376; 


vum 
durum, 


272° 


Spelta, 354-356, 363, 368-371, 373, 
375, 378-380, 384; Thaoudar, 355, 
368, 374, 378; Tumonia, 355, 368, 
374, 378; turgidum, 354, 355, 368, 


374, 378, 384; vulgare, 354, 356, 358, 
260, 363-365, 367-378, 380, 384, 385; 
vulgare affine, 371; vulgare Horne- 
manni, 372; vulgare X Secale cereale, 
355, 367, 378 

Tsuga canadensis, 656, 658, 660, 661, 
663 

Tussilago, 545 

Two new spermatophytes from Cali- 
fornia, 605 


Udotea, 97: argentea, 99; conglutinata, 
94-06, 99, 100, 104; cyathiformis, 94- 
96, 100, 104; Flabellum, 99 ; Palmetta, 
98; spinulosa, 97-100, 103 

Ulmaria, 404 

Ulmus, 130; americana, 14, 27, 118, 125, 
128, 120, 132, 134, 144, 206, 656, 660, 
664, 668; campestris, 27; racemosa, 
656 

Uncinula, 353 

Undescribed plants from New Mexico, 
Some hitherto, 105 

Unifolium canadense, 9 

Uniola laxa, 587 

Unsolved problems 
Some, 265 

Uromyces, 549 

Urtica dioica, 671; Lyallii, 28; urens, 
28 

Usnea, 309, 312, 315, 316, 325; angu- 
lata, 312, 318, 319, 325-327; barbata, 
309-313, 315, 317, 318, 325, 326; bar- 
bata articulata, 318; barbata ceratina, 
311, 315, 327; barbata dasypoga, 311, 
317, 323, 327; barbata florida, 311, 
313, 314, 317, 327; barbata florida 
f. hirta, 327; barbata florida f. stri- 
gosa, 314, 327; barbata plicata, 311, 
317, 318, 324, 327; cavernosa, 312, 
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319, 322, 327; ceratina, 310, 325, 326; 
dasypoga, 310, 325, 326; florida, 310, 
325, 326; hirta, 325, 326; longissima, 
309, 312, 318, 321-323, 325-327; pli- 
cata, 310, 325, 326; rubiginea, 325, 
326 ; serotina, 325; strigosa, 325, 326; 
trichodea, 309, 311, 318-321, 324-327 

Usnea, as represented in New England, 
Preliminary notes on the genus, 300 

Ustilago, 193, 236 

Uvularia perfoliata, 659 


Vaccinium, 545; fuscatum, 637 
Vagnera racemosa, 8; stellata, 8 
Valeriana, 545; micrantha, 697; occi- 


dentalis, 697; puberulenta, 697; 
pubicarpa, 6097; Scouleri, 697 
Valerianella, 545; Locusta, 672; oli- 
toria, 672 
Vauquelinia, 399; angustifolia, 400; 
californica, 400; corymbosa, 399, 


400; Karwinskyi, 400; Torreyi, 399 

Verbascum Thapsus, 668, 670 

Verbena hastata, 672; stoechadifolia, 
162; urticifolia, 672 

Vernonia angustifolia, 587 

Veronica officinalis, 659; 
659; scutellata, 659; 
659; virginica, 659 

Viburnum acerifolium, 656, 661, 663; 
dentatum, 663, 664; nudum, 587; pu- 
bescens, 664 

Vicia americana, 659; Faba, 457, 460, 
462 

Vicia Faba, Notes on the effect of 
mechanical pressure on the roots of, 
457 

Victoria, 470 

Vilfa, 531; depauperata, 531 ; squarrosa, 


peregrina, 
serpyllifolia, 


531 
Viola blanda, 658; canadensis, 658; 
cucullata, 658; denticulosa, 588; 


fimbriatula, 666 ; palmata, 658; primu- 
lifolia, 587 ; pubescens, 666 ; sagittata, 
666; scabriuscula, 666; striata, 658 

Vitis aestivalis, 657; cordifolia, 657, 
665, 669; Labrusca, 657, 663, 665; 
vulpina, 657 

Volkameria, 3098 

Vulpia, 538; megalura, 538; octo- 
flora, 538; pacifica, 538; reflexa, 
538 


Warea, 160; Carteri, 159, 160; cunei- 
folia, 160 

Washington, Some noteworthy Hepati- 
cae from the state of, 299 

Webera sessilis, 658 

Weisia viridula, 658, 665 
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Western American birches, The, 421 

What is Convallaria odorata Mill. ?, 409 

Wheelerella, 678 ; circumscissa, 678 

Winstow, C.-E. A. A statistical cri- 
terion for species and genera among 
the bacteria, 31 

Winter buds with reference to their 
growth and leaf content, The study 
of, 117 

Woodsia ilvensis, 670; obtusa, 670 

Wooton, E. O., & Stanptey, P. C. 
Some hitherto undescribed plants 
from New Mexico, 105 


INDEX 


Xyris caroliniana, 3; flexuosa, 2, 
flexuosa pusilla, 2; montana, 2; 
59! 


591; 


torta, 


Yucca glauca, 269 


Zamites angustifclius, 247 

Zea Mays, 191, 224, 457 

Zinc sulphate, Stimulation of storage 
tissues of higher plants by, 489 

Zizia cordata, 658 
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THE TORREY BOTANICAL CLUB 


President, 
HENRY H. RUSBY, M.D. 


< Vice- Presidents, 
EDWARD S. BURGESS, Pu.D. JOHN HENDLEY BARNHART, A.M.,M,.b 


Recording Secretary, Treasurer, 
PERCY WILSON. WILLIAM MANSFIELD, Puar.D. 
Botanical Garden, Bronx Park, New York City. College of Pharmacy, 


115 West 68th St., New York City. 


MEETINGS 
Meetings twice each month from October to May inclusive: the second Tuesday, 
at 8:00 P.M., at the American Museum of Natural History; the last Wednesday, 
at 3:30 P.M., in the Museum Building of the New York Botanical Garden. 


PUBLICATIONS 
All subscriptions and other business communications relating to the publications 
of the Club should ‘be addressed to the Treasurer, William Mansfield, College of 
Pharmacy, 115 West 68th St., New York City. 


Bulletin. Monthly, established 1870. Price, $3.00 a year; single numbers 30 
cents. Of former volumes, only 24-35 can be supplied separately ; certain numbers 
of other volumes are available, but the entire stock of some numbers has been 
reserved for the completion of sets. Manuscripts intended for publication in the 
BULLETIN should be addressed to Marshall A. Howe, Editor, New York Botanical 
Garden, Bronx Park, New York City. 


Torreya. Monthly, established 1901. Price, $1.00 a year. Manuscripts in- 
tended for publication in TORREYA should be addressed to Jean Broadhurst, Editor, 
Teachers College, Columbia University, New York City. 


‘Memoirs. Occasional, established 1889. (See last pages of cover. ) 


Preliminary Catalogue of Anthophyta and Pteridophyta within 100 miles of 
New York City, 1888. Price, $1.00 
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THE BRYOLOGIST 


WITH THE JANUARY, 1908, NUMBER BEGINS ITS - 
P ELEVENTH YEAR ano VOLUME 


: : It is a 16-20 page bi-monthly devoted to the study of the Mosses, Hepatics, 
a and Lichens. It is fully illustrated with new, original, and artistic drawings 
7 and half-tones. It is indispensable to the working bryologist, professional 
as well asamateur. Send for sample copy. Subscription price $1.00 a year. 


. Address, Mrs. ANNIE MORRILL SMITH, 78 Orange Street, Brooklyn, N. Y. .. 


INDEX TO 
| AMERICAN BOTANICAL LITERATURE 


This Index, printed each month in the BULLETIN, is reissued on 
library catalogue cards; these are furnished to subscribers at the 
rate of one cent for each card. f 


Subscriptions to the card-issue may be addressed to the Treasurer of 
; the Torrey Botanical Club, 


WILLIAM MANSFIELD, CoLLEcE or PHARMACY, 115 W. 68th St., N. Y. City. 


: Beginning with January, 1903, the Index has also been reprinted on paper, on one 
side only, and can be furnished in that form at the rate of $3.00 a year, 


Wanted 


Copies of Volume 1 of Britton & Brown’s Illus- 
trated Flora. 


$3.00 per copy will be paid on delivery in clean marketable condition to 


Charles Scribner’s Sons 
153 Fifth Avenue New York City 


by 
| 
' 
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North American Flora 


HIS work is designed to present descriptions of all plants growing independently 

| of cultivation, in North America, here taken to include Greenland, Central 

America, the Republic of Panama, and the West Indies, except Trinidad, 

Tobago, and Cura¢ao and other islands off the north coast of Venezula, whose flora is 
essentially South American. 

It will be published in parts at irregular intervals by the New York Botanical 
Garden through the aid of the income of the David Lydig Fund bequeathed by Charles 
P. Daly. 

It is planned to issue parts as rapidly as they can be prepared, the extent of 
the work making it possible to commence publication at any number of points, 
The completed work will form a series of volumes with the following sequence : 

Volume 1. Mycetozoa, Schizophyta, Diatomaceae. 

Volume 2 to 10. Fungi. 

Volumes It to 13. Algae. 

Volumes 14 and 15. Bryophyta. 

Volume 16. Pteridophyta and Gymnospermae. 

Volumes 17 to 19. Monocotyledones. 

Volumes 20 to 30. Dicotyledones. 

The preparation of the work has been referred by the Scientific Directors of the 
Garden to a committee consisting of Dr. N. L. Britton, Dr. W. A. Murrill and Dr. 
J. H. Barnhart. 

Professor George F. Atkinson, of Cornell University, Professors Charles R. Barnes 
and John M. Coulter, of the University of Chicago, Mr. Frederick V. Coville, of the 
United States Department of Agriculture, Professor Edward L. Greene, of the United 
States National Museum, Professor Byron D. Halsted, of Rutgers College, and Pro- 
fessor William Trelease, of the Missouri Botanical Garden, have consented to act as 
an advisory committee. 

Vol. 7, Part 1, Ustilaginales, including Ustilaginaceae and Tilletiaceae, by G. P. 
Clinton, was issued Oct. 4, 1906. Vol. 7, Part 2, Coleosporiaceae, Uredinaceae, and 
Aecidiaceae (pars), of the Uredinales, by J. C, Arthur, was issued March 6, 1907. 
Vol. 9, Parts 1 and 2, Polyporaceae, by W. A. Murrill, were issued Dec. 19, 1907, and 
March 12, 1908. Vol. 22, Part 1, including Podostemonaceae by George V. Nash, 
Crassulaceae by N. L. Britton and J. N. Rose, and Penthoraceae and Parnassiaceae 
by P. A. Rydberg, was issued May 22, 1905. Vol, 22, Part 2, including Saxifra- 
gaceae and Hydrangeaceae by J. K. Small and P. A. Rydberg, Cunoniaceae, 
Iteaceae, and Hamamelidaceae by N. L. Britton, Pterostemonaceae by J. K. Small, 
Altingiaceae by Percy Wilson, and Phyllonomaceae by H. H. Rusby, was issued Dec. 
18, 1905. Vol. 22, Part 3, Grossulariaceae by F. V. Coville and N. L. Britton, 
Platanaceae by H. A. Gleason, Crossosomataceae by J. K. Small, Connaraceae by N. 
L. Britton, Calycanthaceae by C. L. Pollard, and Rosaceae (pars) by P. A. Rydberg, 
was issued June 12,1908. Vol. 22, Part 4, Rosaceae (pars) by P. A. Rydberg, was 
ssued Nov. 20, 1908. Vol. 25, Part 1, including Geraniaceae by L. T. Hanks 
and J. K. Small, Oxalidaceae and Linaceae by J. K. Small, and Erythroxylaceae by 
N. L. Britton, was issued Aug. 24, 1907. 

The subscription price is fixed at $1.50 for each part; it is expected that four or 
five parts will be required for each volume. A limited number of separate parts will 
be sold at $2.00 each. Address 


THE NEW YORK BOTANICAL GARDEN 
BRONX PARK, NEW YORK CITY 
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PUBLICATIONS BY OFFICERS AND STUDENTS OF THE DEPART- 
MENT OF BOTANY, COLUMBIA UNIVERSITY 


1. MEMoIRS OF THE DEPARTMENT : 


Vol. 1. A Monograph of the North American Species of the Genus 
Polygonum (1895). By John Kunkel Small, Fellow in Botany, 1893- 
1895 ; Curator of the Herbarium, 1895-1598. 

Quarto, 178 pages, 84 plates. Price $6.00. 

Vol. 2. A Monograph of the North American Potentilleae (1898). 
By Per Axel Rydberg, Fellow in Botany, 1896-7. 

Quarto, 224 pages, 112 plates. Price $6.00. 


2. CONTRIBUTIONS FROM THE DEPARTMENT : 


Vol. 1. Nos. 1-25. 1886-1892. Price $5.00. 
Vol. 2. Nos, 26-59. 1892-1894. Price $5.00, 
Vol. 3. Nos. 51-75. 1894-1895. Price $5.00. 
Vol. 4. Nos. 76-100. 1895-1896. Price $5.00, 
Vol. 5. Nos. 1ro1-125. 1896-1897. Price $5.00. 
Vol. 6. Nos. 126-150. 1897-1898. Price $5.00. 
Vol. 7. Nos. 151-175. 1898-1901. Price $;.00. 
Vol. 8. Nos. 176-200. 1901-1902. Price $5.00. 
Vol. 9. Nos. 201-. 1903-(current). 


List of separate numbers available on application. 
A Text-book of General Lichenology (1896). By Albert 
Schneider, Fellow in Botany, 1895~1896. 

Octavo, 230 pages, 76 plates. Price $4.25 (cloth) ; $3.80 (paper). 
Published by Willard N. Clute & Co. Binghamton, N. Y. 

The Department invites propositions relative to exchanges of her- 
barium material for any of the above named publications. Address 
Dr. Carlton C. Curtis, Columbia University, N. Y. City. 

4. An Illustrated Flora of the Northern United States, Canada, and 
the British Possessions from Newfoundland to the Parallel of the 
Southern Boundary of Virginia, and from the Atlantic Ocean westward 
to the 102d Meridian (1896-1898). By Nathaniel Lord Britton, Profes- 
sor of Botany, 1891-1896 ; Emeritus Professor 1896-, and Hon. Addi- 
son Brown. 

Three volumes, royal octavo. Vol. 1, 612 pages; Vol. 2, 642 
pages; Vol. 3, 588 pages; 4162 figures in the text, illustrating every 
species described. 

Published by Charles Scribner’s Sons, New York. Price, in cloth, 
$9.00 for the three volumes; with the indexes and keys bound separ- 
ately, $10.00. 

5. Our Native Ferns and their Allies. (Sixth Edition) 1goo. 
By Lucien Marcus Underwood, Professor of Botany, 1896-1907. 

Duodecimo, 158 pages, 35 figures. Published by Henry Holt & 
Co., New York. Price, $1.00. 

6. Moulds, Mildews, and Mushrooms. By Lucien Marcus Un- 
derwood, Professor of Botany, 1896-1907. 

Duodecimo, 236 pages, 10 plates. Published by Henry Holt & 
Co. Price $1.50. 

7. Nature and Development of Plants (1907). By Carlton Clar- 
ence Curtis, Assistant in Botany, 1892-1895; Tutor in Botany, 
1895-1906 ; Instructor in Botany, 1906-. 

Octavo, 471 pages; 42 illustrations. Published by Henry Holt 
& Co., New York. Price $2.50. 
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“ESTABLISHED 1851 


EIMER AMEND 


205-211 Third Ave., 


Corner 18th Street NEW YORK 


MANUFACTURERS AND IMPORTERS OF 


Chemicals and 
Chemical Apparatus 


Sole Agents for 


C. A. ¥. 
KAHLBAUM’S 
MICROSCOPES C. P. Chemicals 
ads 
ACCESSORIES =} CARL 
SCHLEICHER 
MICROTOMES C- P. Filters 
e's 3 —— 
GENOSSEN’S 
BALANCES = Famous Labora- 
and tory Glassware 
WEIGHTS 


And for many other 
renowned European 
houses in our line. 


COMPLETE LINE OF 


Bacteriological Apparatus 


WE HANDLE 


EVERYTHING NEEDED FOR A LABORATORY 


Inspection of premises cordially invited, 
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MEMOIRS OF THE TORREY BOTANICAL CLUB 


A series of technical papers on botanical subjects, published at irregular intervals. 

Price $3.00 a volume. Not offered in exchange. 

Vol. 1, No. 1; not furnished separately : 

Bailey, Liberty Hyde. Studies of the types of various species of the genus Carex. 
Pages 1-85. 25 My 1889. 

Vol. 1, No, 2; not furnished separately : 

Martindale, Isaac Comly. Marine algae of the New Jersey coast and adjacen 
waters of Staten Island. Pages 87-111. 24 Au 1880. 

Vol. 1, No. 3; price, 75 cents: 
a. Hepaticae Bolivianae, in. Andibus Boliviae orientalis, .annis 
1885-6, acl. H. H. Rusby lectae. Pages 113-140. 20 Ja 1890. 
Vol. 1, No. 4; price, 75 cents: 
Sturtevant, Edward Lewis. On seedless fruits. Pages 141-187. 30 My 1890. 
. Vol. 2, No. 1; not furnished separately : 

Halsted, Byron David. Reserve food-materials in buds and surrounding parts. 
Pages 1-26, plates 2. 10S 1890. 

Vol. 2, Wo. 2; price, 75 cents: 

Vail, Anna Murray, & Hollick, Charles Arthur. Contributions to the botany of 
Virginia. Pages 27-56, plats 7, g. 23 D 1890. 

Vol. 2, No. 3; not furnished separately : 

Holm, Herman Theodor. Contributions to the knowledge of the germination of 
some North American plants. Pages 57-108, p/ates s—rg. 15 Ap 1808. 

Vol. 2, No. 4; price, 75 cents: 
William Efner. ‘The genus Polyga/a in North America. Pages tog- 
152. 30D 1891. 
Vol. 3, No 1; not furnished separately : 

Small, John Kunkel,.& Heller, Amos Arthur. Flora of western NorthCarolina 

and contiguous territory. Pages 1-39. 20 ¥ 1892. 
Vol 3, No. 2; price, $2.00: 

Morong, Thomas. The Naiadaceae of North America [with illustrations of all the 
species]. Pages 1-65, plates 20-74. 15 Mr 1893. 

Vol. 3, No. 3; not furnished separately : 

Rusby, Henry Hurd. An enumeration of the plants collected in Bolivia by Miguel 
Bang. [Part1.] Pages 1-67. 28 Ap 1893. 

Vol. 4, No. 1; not furnished separately : 
Underwood, Lucien Marcus. Index Hefaticarum. Part 1, Bibliography. Pages 
I-91. 10 Je 1893. 
Vol. 4, No. 2; not furnished separately : 

Small, John Kunkel, & Vail, Anna Murray. Report on the botanical explora- 
tion of southwestern Virginia during the season of 1892. Pages 93-201, plates 
75-82. 18 N 1893-17 Ap 1894. 

Vol. 4, No. 3; price, 50 cents: 

Rusby, Henry Hurd. An enumeration of the plants collected in Bolivia by Migue 

Bang. Part2. Pages 203-274. 10 Mr-17 Ap 1895. 
Vol. 4, No. 4; price, 50-cents: 

Pettit, Anna Stockton. Arachis hypogaca L. Pages 275-296, plates 87-85 
5 Je 1895. 

Vol. 4, No. 5; price, 75 cents: 

Rydberg, Per Axel. The North American species of Physalis and related genera. 
Pages 297-374.. 15 S 1896 
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Vol. 5; price, $3.00: 
List of Pteridophyta and Sperniatophyta growing without cultivation in northeastern 
North America. Pages 1-377. 4 D 1893-31 D 1894. 
P Vol. 6, No. 1; price, $1.25: 
Rusby, Henry Hurd. An enumeration of the plants collected in Bolivia by Miguel 
Bang. Part 3. Pages 1-130. 17 N 1806. 
Vol. 6, No. 2; not furnished separately : 
Grout, Abel Joel. A revision of the North American /sothectaceae and Brachythecia. 
Pages 131-210. 30 Jl 1897. 
Vol. 6, No. 3; price, 50 cents: 
Hazen, Tracy Biliot. The life history of Sphaere//a /acustris ( Haematococcus 
plavialis). Pages 211-246, p ates 86, 87 (colored). 8 Je 1899. 
Vol. 6, No. 4; price, 50 cents: 
Underwood, Lucien Marcus. A review of the genera of ferns proposed prior to 
1832. Pages 247-283. 1 D 1899. 
Vol. 6, No. 5; price, 25 cents: 
Pink, Bruce. Notes on lichen distribution in the upper Mississippi Valley. 
Pages 285-307. 1 D 1899. 
Vol. 7; price, $3.00: 
Howe; Marshall Avery. The Acfaticae and Anthocerotes of California. Pages 
1-208, plates 88-122. § Au 1899. 
Vol. 8, No. 1; not furnished separately : 
lege, Prancis Ernest. The comparative embryology of the Rubiaceae. Part I 
ages 1-26, plates 1-g. 26 Au i899. Part Il, Pages 27-112, plates 5-15 
15 F 1902. 
Vol. 8, No. 2; price, $1.00: 
Evans, Alexander William. The /ejewneze of the United States and Canada. 
Pages 113-183, plates 16-22. 15 F 1902. . 
Vol. 8, No. 3; price, 75 cents : 


Britton, Elizabeth Gertrude, & Taylor, Alexandrina. The life history of 
Vitlaria lineata, Pages 185-211, plates 27-77. 30 Au 1902. 
Vol. 9; price, $3.00: 
Salmon, Ernest Stanley. A monograph of the Zrysiphaceae. Pages 1-292, plates 
i-g. 40 Ig00. 


Vol. 10; price, $3.00: 
burgess, Edward Sandford. History of Pre-Clusian botany in its relation to Aster, 
Pages i-xii, 1-447. 22 N 1902. 
Vol. 11, No, 1; price, $1.75: 
Griffiths, David. The North American Sordariaceac. Pages 1-134, plates 1-19. 
30 My 1901, 
Vol. 11, No. 2; price, $1.75: 
Hazen, Tracy Blliot. The W/othricaceae and Chaetophoraceae of the United States. 
Pages 135-250, plates 20-42. 200 1902. 
Vol. 12, No. 1; price, $1.50: 
Northrop, Alice Rich. Flora of New Providence and Andros (Bahama Islands), 
Pages 1-98, plates 1-19 +. map. 10 D 1902. 
Vol. 12, No. 2; price, $1.00: 
Banker, Howard James. A contribution to a revision of the North American 
Hydnaceae. Pages 99-194. 13 Je 1906. 
Vol. 12, No. 3; price, 75 cents: 
Kupfer, Elsie. Studies in plant regeneration. Pages 195-241. 10 Je 1907, 
Vol. 13; price, $3.00: 


Burgess, Edward Sandford. Species and variations of Biotian Asters, with dis- 
cussion of variability in Aster. Pages i-xv, 1-419, plates 7-737. 15 Mr 1906. 


Vol. 14, No. 1; price, $1.25: 
Burlingham, Gertrude Simmons. A study of the Zecfariae of the United States, 
Pages 1-100, figures 7-15. 26 My 1908. 
Address: DR. WILLIAM MANSFIELD, 
College of Pharmacy, 115 West 68th St., New York City. 
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